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Preface 

The School Facility Planning System has been developed to assist public school 
administrators in their planning for educational space. The System has been made possible 
by a grant from the National Science Foundation to a consortium of institutions in St. 
Louis, Missouri. To date the System has had relatively limited test experience. All users who 
identify deficiencies in the procedures or documentation are encouraged to notify the 
Executive Director of the Council of Educational Facility Planners, 29 West Woodruff 
Avenue, Columbus, Ohio, 43210; and/or the Director of Planning, St. Louis County 
Government Center, Clayton, Missouri, 63105. 
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Executive Summary 



Most school administrators appreciate the problem of long-range facility planning. Recent 
fluctuations in school enrollments, facility standards, and financial resources have 
emphasized the need for a structured and systematic approach to educational planning. The 
School Facility Planning System presents a set of techniques for persons confronted with 
elementary and secondary public school planning decisions. 



Purpose . The School Facility Planning System is designed to assist administrators in 
forecasting the need for primary and secondary school facilities and in critically evaluating 
proposals to satisfy that need. Two versions are offered; one is designed for the district with 
easy access to a computer, the second requires only a desk calculator. When used by school 
personnel with >:i knowledge of local conditions, the System should provide a rational 
environment in which to consider the closing or construction of school buildings. 



Components. Four basic components have been rteveloped that allow the analysis required 
to project future conditions and test alternative proposals. 

1. Enrollntent Component . This component assists the user in forecasting the 
"demand" for public school education. The number and geographic location of 
students by grade may be forecast for each yoar over a long-range planning period. 

2. Facility Component . This component translates projected students into the 
number of teaching stations and/or square feet necessary to house them. 
Calculations are designed to reflect the district's unique standards and policies 
regarding school operations. A comparison of existing and planned space with 
projected needs establishes the anticipated excess or shortage of space. 

3. Fiscal Component. This component helps the user in forecasting bonding 
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capacity, tax revenue from different levels of government, and expected operating 
and capital costs. The fiscal implications of alternative faci!it>^ plans may be 
examined and compare-J. 

4. Geographic Component. This component assists the user in considering locational 
questions, how best to draw attendance boundaries, and where to build or close a 
facility. The transportation *'costs" associated with alternative plans are calculated 
in light of the projected enrollment for different sub-areas of the district. 



Two additional chapters are provided for those administrators desiring further insight into 
the facility planning process. Considerations are presented for organizing a major planning 
project (Chapter 6), and for selecting alternative plans, assembling data, and periodically 
re-running the system (Chapter 7), 

Capability. The School Facility Planning System will not automatically improve the quality 
of long-range capital planning decisions. As with most planning tools, the utility of the 
product will be highly dependent upon the assumptions that enter into each calculation. The 
System must be used by individuals with an understanding of local demographic and 
economic conditions and of acceptable school board policies. However, when such 
individuals can be assembled, the System should enable a more rigorous and comprehensive 
planning process than has been previously possible. 
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The School 
Facility 
Planning 
System 




Chapter i: Introduction 



The American public spends billions of dollars annually for tne construction and 
modernization of public school facilities. In recent years, the form of these capital 
expenditures has begun to change as school closings have become as prevalent as openings 
and school remodeling has competed with new school construction. Many districts that until 
recently were growing in both population and assessed valuation have leveled off. Others 
that stabilized in the late 1960's are in the midst of a f^ignificant enrollment decline. 
Alternative approaches to local public education continue to be explored with emphasis on 
new curricula, instruction techniques, and forms of school organization. All of these factors 
have direct implications for school facilities. Thus, capital planning and budgeting for school 
systems in the years ahead will continue to be characterized by uncertainty. 

The School Facility Planning System (SFPS) is a method for helping school administrators 
work in an environment of uncertainty. Developed under a National Science Foundation 
grant, this system represents the effort of a research consortium, consisting of a local 
planning agency, a computer-oric^nted consulting firm, the departments of urban studies and 
education at a university, and an architectural firm."*' 

The System has been reviewed by a 19-member review committee that included school 
administrators, representatives of related professional organizations, and several academic 
and private consultants. It has also been evaluated by a number of local school systems, 
primarily in the St. Louis, Missouri, area. 



*N.S.F. Grant GI~43109 was awarded to St. Louis County, Missouri, in May, 1974, in 
response to N.S.F. Program Solicitation Number 73-27. The project began in June, 1974 and 
terminated in October, 1975. 
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The following; docMmcnt explains the procedures for using tnc manual version of tne School 
Facility Planning System. Interested readers aie referred also to tne computer-based version 
(SFPS Volume 2) and to the final comprehensive report (SFPS Volume 3) The latter 
document contains a detailed description of: 

P roject OrRanii^atiou . The process by \vn;ch the project was organized and carried out, 
including a review of tne researcn pnases. tne resources used, and the individuals and 
agencies :ntervie\vea. 

State of tne Art An overview of public scliool planning as practiced today, based on a 
review of current literature and questionnaires received from state departments of education 
and local education adm-nistrators 

System Components . A detailed review ot tne specific techniques selected for inclusion in 
the system. 

Systems Utilization. A review of different ways of using tne system, with emphasis on 
interpreting the results. 

1-2 Systems A successful capital improvement plan depends on an accurate appraisal of several supply 

Capability and demand factors. Tne number and location of required scnool facilities will depend 

ultimately on the number of expected students and the quality of education considered 
appropriate for them. These projected requirements must then be evaluated in light of the 
existing facilities and the aoility to pay for the development and operation of new facilities. 
The likelihood of unacceptable deterioration of existing facilities, of growth in the tax base, 
and of the passage of bond issues or tax rate increases must all be considered. 

Given the diversity of necessaPj, considerations, it is understandable tnat long-range capital 
improvement plans have tradilionally been difficult to prepare. Such plans have often failed 
as a result of forecasts based on crude tecJ^niques and unwarranted assumptions. For 
example, extrapolations of prior enrollments or assessed valuation growth rates oftem have 
tailed to recognize tne saturation limits within a community. In other situations the problem 
has resulted from unique events, sucn as tne location of a hignway or the loss of a major 
government contract, events wnich could not nave been foreseen. 

The ideal school planning system would monitor all migration into and out of the district, 
and all changes in the district's tax base. Based on this information, it would yield highly 
accurate long-range forecasts of district needs and resources. For most scnool systems such 
forecasts are not possible. What is possible is a systematic set of procedures for forecasting 
future conditions and evaluating the impact of specific proposals in light of those conditions. 
This is what the School Facility Planning System attempts to provide. 

The ultimate decision to close or Duild a school will usually depend on the scnool district's 
approach to risk, and particularly its perception of the dangers of over-estimating or 
under-estimating projected trends. In a situation where nothing can be absolutely certain as 
to the number of future students, the standards which will app'y to their education, or 
expected revenues and e.Kpenses, the school board must evaluate the cost of making a poor 
capital planning decision versus making a decision to postpone constructing or closing a 
facility. These costs will vary vi^ith the situation. In a growing diiznct the decision to build a 
school sooner than necessary (i.e., based on a higner than realistic enrollment forecast) may 
prove wise if th'j facility ultimately would be necesijary. Sucn a decision would minimize 
crowding and would save funds tnat mignt otherwise be lost to inflation if the district had 
waited on its decision. However, if after the decision to build, the enrollment trends actually 
peaked, stabilized, or declined, an unneeded school would have been constructed. 

Similarly, in a district with deciinlng enrollment, the costs of a bad estimate must be 
considered. The decision to sell an unnecessary school may prove wise if enrollments 
continue to decline. On tne other hand, snould future enrollment levels stabilize and begin 
to climb ogain, a mucn wiser decision would have been to lease or moth-ball the unnecessary 
school u:itil it was required again. 

The School Facility Planning Syster cannot determine the school administrator's or school 
board's position on sucn unquantifiable issues. Such positions must be adopted subjectively. 
Tht' System can, however, provide an administrator with a range of likely future conditions 
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based on selected assumptions. It also provides a mechanism for evaluating policies designed 
to address such conditions. 



System The School Facility Planning System is a series of distinct components each requiring 

Components certain information inputs and producing certain information outputs. Some of the 

components are further broken into specific system modules. Figure 1-1 presents the 
interaction of these components. Once a project is identified, most users will develop 
enrollment, projections, followed by facility, fiscal, and geographic analysis. However, the 
System has been designed so that a component may be skipped which is of no interest, or 
for which information lias been acquired from an independent source. In addition the user 
has the abUity to re-analyze any component, using a new set of assumed input variables. 
Elach component contains a general description of its purpose and design, followed by a set 
of specific procedures, wh^ch are printed on colored paper to facilitate reference to them. 
Examples of all calculations have been included on forms at the end of the document. 
S<'veral blank forms are also prrs^nted which can be reproduced. 



PROJECT ORGANIZATION 

Identify Study Purpose, 
Guide and Resources 
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ENROLLMENT COMPONENT 

Project the Number 
and Distribution of 
Future Students 



FACILITY COMPONENT 

Projected Space Needs 
Based on District 
Standards, Policies and 
Existing Facilities 



FISCAL COMPONENT 

Project the District 
Revenues and Expenses 
(Capital and Operating) 
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GEOGRAPHIC COMPONENT 



Determine Attendance 
Boundaries and/or School 
Sites to Minimize Student 
Travel 
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PLAN SELECTION 

Identify the :''acility 
Plan That Best Meets 
Projected Conditions 
and Goals 



FIGURE 1-1 SCHOOL FACILITY PLANNING SYSTEM 



1.3.1 



1.3.2 



Project 
Or(;anization 



En rollment 
Analysis 



Prior to the initiation of any analysis, the scnool system must conduct some basic 
orj*anizational activity. Depending upon the scope of tne project, this will usually include 
the as.si»mbly of a study team, review of the overall district situation, and some initial 
decisions as to the version of tne School Facility Planning System that will be used (i.e., 
manual or computer-based). Tne level of detailed analysis to be conducted must be 
determined, as must the available data sources wnich might be used. These and other 
organizational considerations will be familiar to many school planners. Those individuals 
wishing to review the many steps that enter into the planning process are encouraged to read 
Chapter 6. *M*roject Organization/* before initiating tne study. 

The first analytical component projects future public scnool enrollments These projections 
will vary with tne number of families expected to live in the community and their 
characteristics in terms of family size, income, religion, and other social and economic 
factors. 



1.3.3 



Facility 
Analysis 



As described in Chapter 2, the manual version of the School Facility Planning System 
recommends that several forecasting techniques be considered. The traditional cohort 
survival or grade progression technique is suggested for those districts needing specific 
forecasts for grades over a short or medium-range time span. An extrapolation technique 
may also be appropriate for extending time series data on a linear or non-linear basis. For 
longer range forecasts in an area wnere rr ^ble independent population projections already 
exist, the ratio method may b(» applicable. The ratio method can also serve as a quick check 
on the enrollment totals produced by some otner technique. 

Communities cnaraeterized by rapid expansion or reduction of their housing stock may want 
to consider the dwelling unit method. This approach requires forecasts of future numbers of 
dwellings and future students per dwelling. It, as well as the other tecnniques, may be 
supported by a district-wide census or enumeration. 

In addition to the district-wide projections, sub-area forecasts may be desired by certain 
school districts. Chapter 2 provides a metnod of projecting "regional" enrollments and then 
allocating those totals to smaller "an^as*' witnin each region. This geographic dimension will 
enable tne attendance boundary' adjustment and site selection procedures that are described 
in Chapter 5. Techniques for projecting racial composition and adjusting projections for 
unique events within a district also are presented. 

The next step is to determine the ability of the school system, given its existing and 
exp**cted school plant, to nousc tne projected students. The F'acility Component is used to 
translate projected students into the actual space required to ser\'e them. This needed space 
can be measured m square feet, tt'aching; spaces, or both. When compared to the district's 
existing space, an indication is gtven of the projected shortage or excess of facilities. Chapter 
3 describes the formula which yields the specific space requirements and provides the forms 
and instructions necessarv' to make the calculations. The user is presented with tne option of 
examining facility needs on a district-wide basis, a school-by-school basis, or, where 
necessar>', a subject-by 'Suhi?ct basis. While tne input data varies, the basic formula remains 
the same in all situations. 



L3.4 



Financial 
Analysis 



School capacity varies significantly, depending upon the district's standards and policies. The 
Facility Component encourages the district to examine the impact of changes in the desired 
utilization rate, sessions policy, students per teaching space, and grade organi^c^ation. 
Temporary adjustments in one or more of tnese vanables may eliminate the need to 
construct or close a building. Chapter 7, "Planning Considerations," reviews many of the 
alternatives that a school system may want to examine in its efforts to reduce the gap 
between expected space needs and actual capacity. 

Any tentative building program must be evaluated in light of its fiscal impact. Thus Chapter 
4, "The Fiscal Component," provides tne ability to forecast expected revenues and expected 
expenditures in light of any scnool facility configuration. The component allows the district 
to examine the following elements: 

Capital Resources. The user is provided witn the ability to calculate current and future 
Ending capacit>' in light of projected cnanges in assessed valuation and possible new bond 
issue efforts. 
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Futi:rt> Kt'Vfnues . Tiw ustM is prov.doa with tht» ability to lorecast revenues from different 
Irvels of government that will be ava'Iable for both operating and capital requirements. 



Future Kxpenditures. I'he user is provided with the ability to project the future costs 
associated with any building prograni and to evaluate those costs in hght of expected 
revenue. 

lx)n^-range fiscal analysis is e spec* ally difficult because of the impact resulting from national 
and state, as well as local conditions Future assessed valuation will fluctuate with 
residential, industrial and commercial build. ny rates and prices, and local reassessment 
policies. Revenue will vary with local tax base trenas and tax rate decisions, state allocation 
formulas, and national legislative programs. Expenditures will reflect national inflation and 
interest rate conditions, as well as local construction costs, teacher contracts, and other 
specific situations. Throughout the Fiscal Component t^e user is encoun^ged to consider 
alternative assumptions re;;ardiiij', probable revenues and costs. 

1.3.5 Geographic The final component addresses the question of location. Previous analysis has considered the 

Analysis need for more or fewer seiiools and the district s ability to pay. but not the important 

questions as to where a scnool should be opened or closed and who should attend that 
school. Chapter 5 will assist the districts in considering two important locational issues: 

Site Selection. Thf u'^iT is provided with a technique for determmin :he general location of 
school sites within a district that would minimize transportation cu.sts in light of long-range 
enrollment projections. 

Attendance Houndanes . The tistr is provided with a technique for designating the 
attendance boundaries of existing school.s so as to minimize transportation cos/cs ancf 
improve racial balance. 

(leographic analysis can be extremely complicated, given the diversity of special 
considerations that must be taken into account. In addition to the projected location of 
students, examination must be made of t.\e path of a railroad, major street arttry, or limited 
access h'ghway; historical attendance areas; bussing policy; and local political attitudes. 
Hecaubi* of this complexity the manual version of the School Facility Plannmg System 
pn stMits a relatively simple method, but one which requires considerable insight and 
common sense on the part of tl:e user. 

Collectively the four components present a versatile set of techniques that can be applied to 
many kinds of school planning pioblems. Experienced administrators with a clear idea as to 
the scope and focus of a problem to be analyzed should not examine those chapters 
describing the relevant components. Users with less clearly defined planning problems should 
n'view a)l chapters, starting w^th Chapters 6 and 7 and skippmg over the procedures sections 
of each component. Ali potential users are encouraged to consider ways of dealing with 
''uncertainty*' as outlined below 



1.4 Projections By itself the School Facility Planning System will not provide all the necessary answers. 

Under While it can be supported by quantitative techniques, school planning is essentially more an 

^'Uncertainty*' art than a science. The problem of obtaining add:t!onal school space or finding use for excess 
space would be difficult enough if the school administrator's perception of future conditions 
were completely accurate. As this is not the cas<', the planning process is more complicated. 

Every forecast generated in the following components will be based on certain assumptions 
and will be subject to statistical forecasting errors. Future enrollments will deviate from the 
projected levels as birth rate and migration patterns vary. School system standards and 
policies may also change as educational philosophies and goals evolve. Existing facility 
conditions will change because of age, vandalism, and other unforeseen events. Costs and 
revenues will fluctuate with national and local economic conditions and voter attitudes. 

The success of the planning effort will depend largely on the quality of the assumptions on 
which the projections are based. These, in turn, must rest upon the judgement and intuition 
of the individuals on the school planning team. Their combined perception of subjective 

7 



15 



pr()b;ibilitii»s aro critical to ihc fojTnuIation of a relevant plan. 



The analysis of a problem under conditions of uncertainty requires that a distinct set of 
procedures be followed: tne options available for jjathering information must be listed; the 
possible events that could occur must be considered: the probability that any particular 
event will occur must be evaluated: and preferences for alternative courses of action must be 
stated. It is important that the decision maker seek n course of action consistent with his 
p< rsi)nal judgements and preferences and that he consciously monitor the consistency of his 
subjective inputs and tneir implications foriiction 

1,4.1 Confidence Anyone makim; the statement tliat a single forecast of population, fiscal resources, or any 

Intervals other variable will be 100 ^t-rcent accurate either believes he has an audience of fools or is 

foolinjj himself. Ver\' few forecasts have been "rif?ht on the money." Placing an upper and 
lower limit on forecasts represents a traditional technique for gaining more confidence in the 
projections which an* derived. Confidence intervals can be determined objectively by using 
established statistical procedures, or subjectively by making reasonable assumptions. 

Statistical procedures exist for calculating the probability that the mean of a population will 
^^all within a certain interval based on the statistical variation and the relative size of a sample 
of that population. For example, given the heights of 100 of the 400 sixth grade children 
within a hypothetical school district, one could calculate a confidence interval or band based 
on the variance in height of the 100 sixth graders and the size of the sample population 
relative to the total population. This interval might be calculated so that there would be a 
ninety -five percent chance (or some alternative, depending on the desired confidence level) 
that the average height of all tOO sixth graders would fall within that confidence band. 

At first glance these statistical procedures might seem useful to school facility planners in 
their calculation of enrollment or fiscal projections. However, since confidence intervals 
must be based on the variance in historical data, one would, in effect, be assuming that the 
variance in future data wuuld be the same as it has been. If, as in the above example, the 
variance in the data was known. It could he said with 100 percent certainty that the 
confidence band would offer a ninety -five nercent chance that the mean of the total 
population would fall within the band. But when, as in the case of projections, the varia'^ce 
in the data is not kjiovvn. the above statement no longer applies. No longer could a planner 
be certain that a given confidence band would offer the desired confidence level. Even 
though the historical data might suggest that a projection would fall within, for example, 
plus or minus thirty students of the actual number ninety-five percent of the time, in realily 
tiie impact of future conditions might insure that this range was only an eighty percent 
confidence interval. Stated another way for any given projection there might be only a fifty 
percent chance that plus or minus thirty students would in fact constitute a ninety-five 
pt»rcent confidence b"* ^ 

In situations that requiu- forecasting, subjectively determined upper and lower limits offer 
more useful guidelines with which to work. Several precautions must be taken into 
consideration when determining these upper and lower limits. In most cases the upper limit 
should not be determined by assigning maximum values to all the variables involved in the 
forccn^^t. This would result a grossly exaggerated limit because of the fact that there is 
very little chance that all the variables incorporated in the forecast would reach their 
maximum values in the same time period. A more R>alistic approach would involve assuming 
maximum feasible values for each variable, one at a time. The resulting forecasts would be 
recorded to determine which variable had the most influence on the forecast. After making a 
subjective assertion as to those variables most likely to obtain their maximum values, an 
upper limit could be derived^ using maximum values for the variables identified as most 
volatile and infiuential. The same procedure could be followed to determine a lower limit, 
beginning with minimum feasible values for each variable. 

Regardless of whether a confidence interval is determined statistically or subjectively, it 
should be noted that the forecast certainty will vary inversely with time. Therefore a 
confidence band must expand over time to maintain any given confidence level. This infers 
that a point in time exists beyond which the certainty of a forecast, including its confidence 
band, is so diminished as to render it worthless for planning purposes. A second factor must 
also be considered in the process of making projections, the length of the planning period. 



Planning Period 



If there were no uncertainty associated with enrollment and fiscal forecasts, the planning 



period would usually extend to the normal life of a school building. A facility that could be 
used for fort>' years would be designed and located in light of forty-year forecasts. However, 
because forecasting error increases, often exponentially, with time, such a long-range time 
frame will rarely make sense. The question is how far into the future a forecast should be 
made before it is considered useless. 

Since the life of most school facilities will exceed the time beyond which a forecast will have 
totally lost its reliability, ihe planning period will usually be shorter than the life of a 
building. In situations involving new construction it might be advantageous to match the 
planning period with the bond or loan retirement period so that the projected utility of the 
building would extend for at least as long as the time for which the building was being paid. 
In some cases this also may be an unattainable goal since a normal debt retirement period of 
twejity yezrs may often exceed the period for which an enrollment forecast is reliable. One 
constraint thtit should be observed in establishing the minimum :^ngth of a planning period 
is the capital construction time. A planning period should extend at least as far into ^hc 
future as the time necessary for fund raising, iand acquisition, and construction of the 
facility. Otherwise, a building could become obsolete before it was ever occupied. 

The determination of an outer limit to the length of the planning period rsquires subjective 
considerations regarding forecasting error. Assume that an enrollment forecast of plus or 
minus thirty students from the actual total enrollment was believed acceptable for a 
hypothetical school district. Further assume that a decision was made not to use forecasts 
extending beyond that point in time where there was less than a 50-50 chance of 
maintaining the above confidence interval. Based on characteristics particular to an 
individual school district, considerations could be made to determine how far into the future 
the certainty of a given confidence interval would be maintained. 

This approach defines "uncertainty" as ihe probability of exceeding predefined confidence 
intervals for a given projection. If, for example, the hypothetical school district had 
experienced steady enrollment growth and there were no indications that this trend would 
vary significantly, the school planner might judge that forecasting error would increase by 
only two percent per year. Beginning with the current year, where "uncertainty" is zero, the 
"uncertainty" factor could be compounded two percent a year until fifty percent 
"uncertainty" was reached, thus delimitii:^ the planning horizon. For the first year in the 
planning period there would be only two percent "uncertainty" that the enrollment 
projection would not fall within thirty students of the actual enrollment. In the second year 
of the planning period, using the formula (l+u)f^ -1, where u is the percent change in 
"uncertainty" per year, and n is the year of the planning period "uncertainty" would equal 
(1.02) •!> or 4,04 percent. This progression would continue until year twenty when 
"uncertainty" would reach 48.6 percent The planning period based on a two percent change 
in "uncertainty" per year would be twenty years. If conditions in the school district were 
such that a five percent increase in "uncertainty" per year appeared more likely, the 
planning period would be cut almost in half, as shown in Figure 1-2. 

PERCENT UNCERTAINTY 




5 10 15 20 25 (YEARS) 

FIGURE 1-2 ALTERNATI\^ PLANNING HORIZONS 

In addition to the deterioration in forecasting confidence, a second factor may be important 
in establishing the planning period. Many users will want to consider the cost of making a 
mistake. Even in situations that are unstable to the degree that no confidence is warranted in 
the forecasts beyond a few years, it may be desirable to examine the consequences of a 
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decision if certain unexpected events, and hence projections, did materialize. 



This approach is based on the premise that while it is often not possible to make long-term 
projections with any certainty, the ease or difficulty of dealin*^ with alternative **scenarios" 
can be examined. If the cost of being unprepared for a particulpr set of enrollment or fiscal 
conditions was great, the district might want to retain options for dealing with this 
eventuality, despite the probability of its occurrence being small. Users concerned with the 
consequences of possible enrollment or fiscal conditions may want to extend the planning 
period b<»yond that point for which there is reasonable certainty regarding specific 
projections. In most eases a minimum ten-year planning period is recommended. 

1.4.3 Decision Focus Once the length of the planning period has b. "i established, the school planner must focus 

attention on when during the planning period facility changes should take place. Relevant 
subjects for consideration are the direct relationship between forecast error and time, 
economies of scale, int?rest rates, and building c^^ a inflation. 

Since one can be more confident in the accuracy of short-range as opposed to long-range 
forecasts, it follows that planning facility changes to meet immediate demand will be safer 
than building far ahead of projected demand. If the years of the, planning period were ranked 
according to an ''uncertainty*' schedule such as those developed above, attention would 
focus on the earlier years in the planning period. For example, a fifteen-year enrollment 
forecast for a hypothetical school district might dictate the need for a 2,000 student 
capacity facility at a particular location by the twelfth year of the planning period. 
Construction of the facility early in the planning period, far ahead of demand, could offer 
the best facility mix over the entire period if the enrollment projections proved to be 
accurate. But the uncertainty schedule for this district might indicate the enrollment 
projections during the last years of the period to be so indefinite that it was deemed unwise 
to build the entire facility. Instead, a smaller facility might be approved in a different 
location designed to servo the demand forecasts for the first five years of ihe period. 

fciconomies of scale . The relative accuracy of short-range forecasts is only one of the factors 
which must be considered in the timing of facility decisions. Economies of scale constitute a 
second ''actor; however, in the school planning context, this concept cannot be assigned its 
traditional meaning. Normally, economies of scale measure different levels of output 
corresponding to facilities of different size. Unfortunately there is no easy way to measure 
educational output. One can judge, but not measure, whether the size of a facility has any 
bearing on the quality of education offered. For purposes of school facility planning, 
economies of scale can only be measured in terms of operating and building costs for 
facilities of different si/e. Given this qualification some users may choose to estimate 
potential savings due to economies of scale in the following manner: 

1. Collect construction cost data on various large and small facihties within the district or 
metropolitan area. To the extent possible these should bo characterized by a similar level of 
amenities. 

2. Correct the construction cost figure of each facility for inflation using the following 
formula: 

X CCj) 



^^^B CCIj^ 

where: 

X ' construction cost corrected for inflation, 

CCIg « local construction cost index in the base year (usually 100), 

CCIq « local construction cost index for the period in which the facility was built, and 

CCq * actual dollar amount of the construction costs. 

3. Divide each inflation corrected construction cost by the floor space for the associated 
building. This will result in a dollars-per-square-foot figure for ertvh facility. Comparison of 
these figures should indicate which schools, larpe or small, L.v* ^.fstorically been more 
economical to build in the area. 

4. Another economy of scale consideration involves operating costs, including custodial 
and administrative overhead. Personnel and maintenance costs must be allocated to each 
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school according to staffing patterns. Thon divide the operating expenses of each school in 
the district by the corresponding number of square feet of floor space for each school and 
compare the figures. Thi.s may reveal any economies of scale in the operating expenses for 
lacilities of various size. 

The above information will provide a second guideline for the timing of facility changes. 
Consider the previous example, where a long-range forecast dictates the need for '*x" 
amount of additional .space. The additional space could be built in stages with the 
construction of several small facilities to hedge against the possibility of a downturn in the 
demand for space. Or one large facility could be constructed which would have the required 
additional space for the entire period. If the economies of scale associated with the large 
building outweigh the uncertainty of the long-range forecast, then the larger facility should 
be built in advance of projected demand. 

Interest Rates. Interest rates, or the cost of money, is a third factor that should relate to the 
staging of planned facility changes. Bonded indebtedness has traditionally been the common 
source of revenue for financing school facility construction and modernization. Interest rates 
on municipal bonds may var>' as much as one percent within a year. Additional rate variation 
may occur depending on tne type of bond, size of the issue, and bond rating of the issuing 
authority. The probable direction of long-term interest rates and the district's bond rating 
will have to be analyzed. If it is suspected that interest rates will increase (and /or the bond 
rating fall), there will be pressure to build sooner rather than later. Alternatively if there is a 
chance that the bond rating may increase in the future (and /or interest rates may fall), then 
there may be an incentive to postpone construction. A combined increase or decrease in 
interest rates and bonding: rating could offset each other, thus offering no guidance in 
deciding when to build. 

Inflation. The effect of building cost inflation must be considered in conjunction with 
interest rates and the district's bond rating. The basic question is whether the impact of 
inflation on a school district's expected revenues; will be comparable to the impact on 
construction costs. Several possibilities exist. Costs and revenues could increase or decrease 
at the same rate, resulting in no incentive to build at one point in time over another. Costs 
could rise at a slower rate than revenue, in which case postponement of construction would 
be favored, or vice versa. 

Differences in the cost of money and construction must also be considered. An evaluation 
will be especially difficult when material and labor costs are expected to rise in conjunction 
with falling interest rates. An attempt should be made to estimate when, and if, rising 
material and labor costs will offset potential savings due to declining inteie.st rates. 

1-4-4 Summary Subjective assertions are necessary in every category of school planning. A major element in 

the success of any planning effort will be the knowledge and understanding that each 
planner has of a particular school district. Confidence intervals can assist in the forecasting 
effort and should play a role in determining the length of the planning period. Once the 
planning period has been identified and the projections made, judgements regarding 
uncertainty, economies of scale, interest ra'.es, and inflation must all be considered jointly in 
the timing of facility cnanges. 
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Chapter 2: Enrollment 

Component 

The objective of this chapter is to assist in the forecasting of future public school 
enrollments. Procedures arc provided for the development of forecasts for total school 
svstem enrollment levels, enrollments in each grade, the geographic distribution of 
enrollments, and ♦^he racial composition of future public school students. 

.1 Overview The general approach emphasized tnroughout the chapter is based on the assumption that no 

statistical forecasting technique is adequate unless it is tempered by professional judgement 
and experience that recognizes the unique characteristics of an individual school district. 
Projections generated by the procedures in this chapter should not, therefore, be accepted 
without reservation or modification. These forecasts should be viewed as an initial baseline 
from which to deviate when conditions are not sufficiently explained by the assumptions 
inherent in the procedures used. 

Section 2.2 includes four distinct techniques which may be used for forecasting total school 
system enrollment levels. The basic rationale of each technique is described briefly and the 
associated computational procedures are outlined in this section. 

The cohort survi\^l technique is presented first- This method is generally used as a 
short-range forecasting tool (i.e., one-to-five years). It is based on the calculation of a series 
of survival rates, each of which indicates the fraction of students in one grade in a given year 
who ^survive' to the next grade in the next year. The survival rates will thus encompass all of 
the individual factors influencing enrollments, such as migration and retention rates. 
Enrollments in the initial grade are estimated independently on the basis of past birth data. 
This technique may be particulariy appropriate for school districts where the principal 
source of uncertainty as to future enrollment levels can be attributed to changes in the birth 
rate or the age distribution of the population, and where other factors such as migration 
rates are expected to remain stable or continue to change at the same rate as they have in the 
past. 
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The second technique i; entitled time trend projections. This metnod also lumps the effect 
of individual phenomena togetner and simply extrapolates the specified enrollment trend. 
An advantajie of this technique is that the user is allowed considerable freedom in the 
selection of an appropriate trend curve. Therefore, the projections are not entirely 
constrained to an exact replication of past trends, but reflect the user's perception of the 
most likely pattern of future enrollments. 

The ratio method is presented next. Forecasts derived using this technique are based upon 
currently available projections of trends for some larger region of which the local school 
di.strict is a part. In general larger regional forecasts are more reliable than forecasts for a 
.s.nall geographic area. Thus, if the relationship between the larger area and the local school 
system is reasonably stable, this technique may be useful in deriving longer range forecasts. 

The dwelling unit multiplier technique is the fourth method presented for projecting total 
school system enrollments. This technique involves the generation of separate forecasts of 
future dwelling unit growth (by type of dwelling) and of the yield of public school 
enrollments applicable to these dwellings. This method may be especially appropriate in 
growing school districts where a major portion of the enrollment growth is expected to stem 
from future residential development. 

The user is encouraged to examine these techniques carefully to determine those which may 
be appropriate in eacli school system. It is further suggested that several techniques be 
utilized. Comparisons of several forecasts whicn have been derived independently using 
different techniques may provide valiable insights into future enrollment patterns. If these 
forecasts are quite similar, the associaed uncertainty may be of less significance. If they are 
very dissimilar, it may be possible to ;ocaM* the source of the discrepancy and thus avoid the 
possibility of relying on forecasts wh ch are based upon an invalid set of assumptions. The 
task of reconciling several sets of forecast values is discussed at the end of this section. 

Of the four enrollment forecasting techniques presented in Section 2.2, only the cohort 
survival technique specifically derives estimates of enrollments by grade. Section 2.3 thus 
contains a method whereby an estimate of enrollments in each grade may be generated. A 
modified formulation of the cohort survival technique is used to allocate the total 
enrollments which ha\e been previously forecast to various individual grade levels. 

Section 2.4 is concerned with the geographic distribution of future enrollments. Two levels 
of geographic detail arc considerodln the first part of this section, projection techniques for 
relatively large regions within the school system are considered. These regions are defined as 
the largest areas within a district about which generalizations can be made concerning past 
and expected future densities and growth patterns. Each region thus defined will consist of 
relatively homogeneous neighborhoods. The suggested forecasting approach for these regions 
is simply to reiterate the most appropriate of tho total enrollment forecastmg techniques, 
using input data which pertains only to that region. The second part of Section 2.4 involves 
the allocation of total regional enrollments (or system wide enrollments if no regional 
breakdown has been undertaken) to a number of smaller areas contained in the region. The 
enrollment in each of these smaller areas is initially forecast, using a modified dwelling unit 
multiplier technique. These initial area forecasts are then adjusted so that they conform to 
the forecast for the region, as it is assumed that these regional forecasts are more reliable 
than forecasts derived for the smaller areas. 

The racial composition of future enrollments is examined in Section 2.5. The approach 
suggested in this section involves a reiteration of any of the previous procedures, substituting 
wherever appropriate non-white enrollment data for total enrollment information. 

The last section of this chapter, Section 2.6, briefly looks at the uncertainty associated with 
the enrollment forecasting. An attempt is made to measure the extent of this uncertainty by 
presenting a procedure for calculating confidence intervals for the initial forecasts. This 
procedure involves the reiteration of previously described procedures, using reasonable 
expectations of the likely high and low values which various inputs might take in each year 
of the planning period. 

None of the techniques included in this chapter can adequately handle all of the multitude 
of possible contingencies. Adjustments should be made to the basic forecasts wherever it is 
possible to anticipate and quantify any future conditions which might cause the actual 



enrollment level to deviate from the lu'-ecast value. This adjustment process is discussed in 
the second part of Section 2.6. 

Prior to tne execution of the procedures contained in the balance of this chapter, an 
appropriate planning horizon must be chosen. The length of the planning period may be 
influenced by the specillc forecasting technique chosen. However, as stressed in the first 
chapter, many additional factors should be considered. 

Capital planning and budgeting tssentially a long-range activity. The user is therefore 
encouraged to consider a planning period of at least ten years for enrollment forecasting 
purposes. \Vn:le the degree of uncertainty wll increase rapidly as forecasts are extended 
farther into the future, some measurement of long-range demands srould be attempted. 

2.2 Total Enrollment Four techniques are presented below for projecting the total number of students within a 

Forecasts school district cohort suiviva:. time series analysis, the rat;o method, and the dwelling unit 

method. 

2.2.1 The Cohort The cohort survival ( or grade progression) technique is the most commonly used enrollment 

Survival Technique forecasting method. The data requirements are not extensive and the necessary 
computations are relatively simple and straightforward. 

2.2.1.1 General Design This forecasting technique involve.s the calculation of a series of ^survival rates' which reflect 

the proportion of students in a given grade and year who progress or *survive' to the next 
higher grade in the next school year. These rates may be calculated using the equation 
below: 

S^i.i + l ^ ^i + l, j + 1 / 

where SR represents the survival rate from grades i to i+1, and Ejj the enrollment in grade i 
in school year j. For example, suppose that there were three hundred (300) students enrolled 
in the fourth grade in 1973-74 school year, and that there were two hundred and 
eighty-flve (285) students enrolled in the fifth grade in the 1974-75 school year. The cohort 
survival rate in this case would equal 0.95 (i.e., 285/300) Survival rates are calculated 
similarly for several previous years. The average of these past survival rates is then applied to 
current enrollment data to obtain estimates of future enrollment levels. For example, 
suppose that the average survival rate for students progressing from grade four to grade five 
was calculated from historical enrollment figures and found to equal 0.97. If there were 
three hundred (300) students enrolled in the fourth grade in the current school year, then 
ninety-seven percent (97% or 0.97) of these students would be expected to 'survive' to the 
fifth grade in the next school year. The estimated enrollment in the fifth grade for the next 
school year would thus be two-hundred and ninety-one (i.e. 0.97 x 300 = 291). Average 
survival rates for each pair of consecutive grades may be similarly computed and applied to 
current enrollments to derive forecasts for each grade. These average survival rates may be 
further applied to subsequent years over the planning horizon so that enrollment forecasts 
may be generated as far into the future as desired. 

All of the factors which may influence the progression of students from one grade to the 
next are lumped together and me.i-Lired simultaneously by the cohort survival rate. These 
factors include migration patterns, drop-out, retention and death rates, as well as public 
versus private school preferences. For this reason, the survival rates may be either greater or 
less than one depending on the net effect of all such factors. The use of the cohort survival 
technique does not facilitate an examination of any of these factors individually. The use of 
the average of previous survival rates in the generation of forecasts implicitly assumes that 
historical trends in these factors will continue relatively unchanged. 

Where this assumption is thought to be appropriate, the cohort survival technique should 
provide reasonably valid enrollment projections. However, in school systems where these 
factors are expected to deviate from patterns exhibited in the past, the use of this technique 
may result in serious forecasting errors. The user in this case should rely upon the cohort 
survival method only for that period of time over which such factors are expected to remain 
stable or continue to change at rates similar to those exhibited in the past. For this reason 
the cohort surviva! method is frequently used in generating short-range forecasts, from one 
to five years. 
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Cohort survival rates cannot estimate the initial grade enrollment for kindergarten or first 
jjrade. This task must be accomplished independei.tly. The technique used here to forecast 
enrollments in the initial grade involves an examination of the historical relationship 
between the initial grade enrollment and the number of births which occurred five years 
previously. A six-year lag would be appropriate where kindergarten is not offered. Births 
occurring within the school district boundaries, or county-wide (or municipal) birth data, 
may be used. A 'birth survival' rate will be used to reflect the relationship between the two 
variables. This rate may be computed as follows: 

BSR = Ei t / B^., 

where BSR reproscnts the 'birth-survival' rate, Ej represents the enrollment in the initial 
grade in year t, and B.^^ represents the number oi'' births in year t-a, a being the average age 
of students enrolled in the initial grade. The average of birth-survival rates for several 
previous years may be applied to subsequent birth data to provide an estimate of future 
initial grade enrollments. 

The relationship between initial grade enrollments and births occurring within the school 
system's boundaries should represent a more reliable predictive measure than would the 
relationship between initial grade enrollments and county births if, of course, these two 
jurisdictions are not contiguous. However, in cases where school system boundaries are not 
contiguous with a county or municipality, birth information may be unavailable or quite 
difficult to obtain. In addition, where county birth projections are likely to be available 
through some public agency, e.g., the county department of planning, school system 
projections may not be as readily available or as reliable. If school system births are available 
and forecasts of future births for this jurisdiction have been generated and are accessible, 
they should be used in the calculation of *birth-survivar rates. If school system birth data is 
available but forecasts of these births are not, this measure may still be appropriate where 
the planning horizon of the user does not exhaust the historical birth data. The choice of the 
precise measure of births to be used in the calculation of birth-survival rates is left to the 
discretion of the user. 
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PROCEDURES FOR FORMS A, B, C, D. 



2.2.1.2 COHORT SURVIVAL PROCEDURES 

This section presents a series of steps For projecting enrollments using the cohort survival technique. The 
necessar\* computations require the use of four forms. Examples of completed versions of these forms are 
illustrated at the end of this section. Data requirements are limited to historical enrollment information by grade 
and birth statistics. Birth projections are necessary when the planning period is to exceed five years. 



Step 1 . First determine the number of years of historical data which are to be considered in deriving the survival 
rates. No single criterion is appropriate in making this decision and hence the selection will, of necessity, be an 
arbitrary one. The user is encouraged to reiterate the procedures outlined in this section, using a varying number 
of previous years to determine the extent of any differences which might arise. If the enrollment forecasts vary 
greatly, depending on the amount of historical data used, this variation may indicate that ^.he assumptions 
underlying the technique itself are inappropriate. The user in this case may wish to consider alternative 
forecasting techniques. 

Label the years for which historical data will be considered at the top of Form A, with the earliest year at the far 
left and progressing consecutively to the current or most recent year at the right of this form. These same years 
should also be labeled at the top of Form B. 

Step 2 . Label the grades encompassed by the school system on Form A, beginning at the top with the highest 
grade and continuing down to the lowest grade at the bottom. These grades should be similarly labeled on Form 
D. 

Step 3. Enter the enrollments in each grade for each year labeled on the corresponding lines of Form A. 

Step 4 . Calculate the survival rates and enter them into the boxes found on Form A. The number to be entered 
in each box may be computed by dividing the number on the line immediately to the upper-right of the box, by 
the number found on the line immediately to the lower-left of this same box. An example of this procedure is 
presented in Figure 2-1. 
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FIGURE 2-1 SURVIVAL RATE CALCULATIONS 



Step 5 . The average survival rate from one grade to the next is found by taking the average of each row of boxes 
on Form A. These averages should be entered in the last column on the right of Form A and in the first or left 
hand column of Form D. 

Step 6 . Enter enrollment in the initial grade, either kindergarten or first grade when kindergarten is not offered, 
on thte first row of Form D for each of the years labeled. 

Step 7 . The age at which students enter the initial grade should now be subtracted from the years appearing 
above the first row in Form B and the results entered above the second row of this form. 

Step 8. Enter the selected measure of births for each of the years indicated on the second row of Form B. 

Step 9 . Divide each of the values on the first row of Form B by the value on the second row. Enter the results on 
the third row of this form. These values represent the birth -survival rates. 

Step 10 . Compute the average of the birth -survival rates on the third row of Form B and enter the value at the 
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bottom of the form. 



Step 11. Label the years of planning horizon in the spaces provided directly above the second row of Form C, 
not including the current year, beginning with the first year of the forecast period at the far left and progressing 
consecutively to the last year of the chosen planning horizon. 

These same years should be similarly labeled at the top of Form D, this time, however, beginning with the current 
year and continuing through the last year of the planning horizon. 

Step 12 . As was done in Step 7, subtract the age at which students enter the initial grade from the years 
appriiring above the second row of Form C, and place the resulting values above the first row of this form. 

Step 13 . For each of the years indicated above the first row in Form C, enter on the first row the number of 
births, either using historical data, or forecast values where appropriate. 

Step 14 . Multiply each of the values found on the first row of Form C by the average birth survival rate found at 
the bottom of Form B. Enter the products on the second row of Form C. Enter these same values on the row 
corresponding to the initial grade enrollment found on Form D for each of the corresponding years over the 
planning period, beginning with the first year of the forecast period , i.e., the first, or far left, value on the row 
corresponding to the initial grade, should be left blank at this time. 

Step 15. In the second column of Form D, enter the correct enrollments for each of the grades labeled. 

Step 16 . The forecast enrollments may now be estimated for each grade in each year over the planning period. 
Multiply the value found on any line in Form D by the average survival rate found in the far left-hand box on the 
same row, and enter the resulting product on the line immediately to the upper-right of the initial line. An 
example of this procedure is shown in Figure 2-2. 
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.938 X 646 = 606 
.934 X 606 = 566 



FIGURE 2-2 FORECASTING ENROLLMENT USING AVERAGE SURVIVAL RATES 



Step 17 . Finally, calculate the estimated total enrollment for each year over the planning horizon. This is done 
by summing the values in each column of Form D and entering this sum on the last row of the form. 



26 



2.2.2.1 General Design 



2.2.2 Time Trend A frequently used method of projecting total enrollment is mp\y to extrapolate the past 

Projections trend. This may be done by statistically estimating the cur\'e which appears to best fit the 

historical observations. Used in conjunction with a generous portion of sound professional 
judgement regarding future enrollment trends, this technique may represent a useful 
forecasting tool. 

This technique requires that the user specify the general shape of the curve which is most 
likely to reflect the expected enrollment trend over the chosen planning period. The 
selection of a particular type of curve is more important in obtaining an accurate enrollment 
forecast than the statistical estimation of that curve. For this reason careful consideration 
should be given to all potentially important factors prior to making this selection. These 
factors would include expected birth rates, migration, retentions, dropouts, deaths, public 
versus private school preferences, and future housing patterns. Although not explicitly 
considered, expectations regarding ?11 of these factors will influence future patterns of 
enrollment growth or decline and should be subjectively examined before specifying a 
particular curve type. 

Once a specific type of curve has been chosen, the historical total enrollment data may be 
used to statistically estimate the exact configuration of this curve. The curve which has been 
thus fitted to historical observations can then be used to derive future enrollment estimates. 
The only data required is historical total enrollment figures, and in some cases, depending on 
the type of curve chosen, an estimate of the ultimate maximum or minimum level of total 
enrollment. Specification of these maximum or minimum values will once again require 
careful judgement on the part of the user. 

The procedure to be used in the estimation of the *best fit' curve is that of simple linear, or 
straight line regression. The total enrollment data is regressed against time. Since several of 
the curves presented are nonlinear, various data transformations are necessary. These 
transformations will depend on the nature of the curve type and are described below, as are 
the steps necessary to perform the regression procedures and the calculation of foreca^f^ 
enrollment levels. 

Two fundamental tasks are involved in the generation enroHjTient forecasts using time 
series projections: 1) The selection of a curve which is thought no bf> the most reflective of 
the future trend in enrollments, and 2) The actual computations involved in the statistical 
estimation of future enrollments. Three types of curves are presented below. The selection 
of a particular curve will determine which of the specific procedures should be executed. 

2.2.2.2 Curve Selection Each of the curves described below represents a different set of assumptions about the likely 
Considerations pattern of future enrollment growth or decline. The user should select the most appropriate 
of these curves, but is encouraged to repeat the procedures, using several different curves, in 
order to examine and evaluate their relative impact on the subsequent enrollment forecasts. 
These curves are grouped and presented according to the data transformations associated 
with their selection. Prior to the selection of a particular Curve, the user should carefully 
graph the historical enrollment data. This will assist in the selection process by allowing a 
visual comparison of previous enrollment patterns with any potential future trend. 

T:/pe A: Linear Growth or Decline. The least complicated of potential future enrollment 
patterns may be represented by a straight line, as in Figures 2 3 and 2-4, which show 
examples of straight line growth and decline respectively. In both of these curves the rate of 
absolute change in enrollment is seen to remain constant. If past enrollment trends exhibit 
such straight line growth or decline, and if this same type of pattern is expected to continue 
over the chosen planning horizon, then this simple linear relationship may be the appropriate 
projection curve ttv use. 

It must be cautioned, however, that the use of a straight line curve implies that the absolute 
rate of growth or decline will continue over the entire planning horizon. This may be a valid 
assumption, particularly where this rate of change is gradual, the curve does not slope 
steeply upward or downward, or where the planning horizon is relatively short. However, it 
should be kept in mind that in a school district with fixed geographic boundaries, 
enrollments are unlikely to increase or decrease without bounds. It is more likely that, in the 
case of growth, there is some reasonable upper limit beyond which the school district's 
enrollment will not pass. This limitation stems from the fact that there is a limit on the 
amount of land within the school district's boundaries whi^h is available or suitable for 
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residential development. A similar limit to the ultimate level of decline would be expected to 
exist. The straight line curve will usually be appropriate only in cases where the expected 
growth over the chosen planning horizon does not approach the upper limit of such growth, 
or where -he expected decline does not approach the expected lower limit 

ENROLLMENT ENROLLMENT 




TIME TIME 
FIGURE 2-3 LINEAR GROWTH FIGURE 2-4 LINEAR DECLINE 

Type B: Nonlinear Growth. All nonlinear growth patterns will be statistically estimated 
using a logistics curve. The general configuration of the logistics curve is shown in Figure 2-5. 
This curve is commonly used by demographers in forecasting population growth trends. It is 
based on the assumption that there is some upper limit to the ultimate level of population. A 
similar upper limit is likely to apply to school enrollments as well. The pattern of growth 
exhibited by the logistics curve is one in vMch the school system progresses through a 
period of rapid growth, but as the enrollment level approaches the upper limit to growth, the 
rate of growth begins to diminish and eventually becomes negligible. 
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FIGURE 2' 5 LOGISTICS CURVE 

Though the historical enrollment trend may not appear to follow a logistic growth pattern, 
the logistics curve mi^y still be applicable. Suppose, for example, that the historical 
enrollment data follows a pattern such as that shown in Figure 2-6. This growth pattern 
cannot continue unabated over any appreciable period of time. If it did, enrollments would 
reach unreasonably high levels. As the upper limit to enrollment is approached, the grovrth 
rate will begin to slow down, even though Uie absolute growth may occur beyond the chosen 
planning horizon. In this situation, the S shape of the logistics curve may not be evidenced, 
but it is nonetheless implied for some time period beyond the planning horizon selected for 
examination. A similar situation may occur where the historical enrollment data follows a 
pattern such as that shown in Figure 2-7. In this case, the rate of growth has already begun 
to diminish so that the period of very rapid growth is not in evidence. Again the logistics 
curve may be used to estimate this growth trend. The lower portion of the S curve will be 
implied even though it has not been exhibited by the available historical data. 

If a nonlinear growth trend is thought to be the most reflective of historical and expected 
future enrollment levels, an upper limit to enrollment will need to be specified. This upper 
limit should be estimated in light of the amount of undeveloped, but developable, land 
remaining within the school district boundaries, the likely impact of future birth and death 
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rates, the expected age distribution of the population, and so on. Because of the 
uncertainties involved in the specification of such an upper limit, the user is encouraged to 
repeat the procedures, specifying various values for this limit in order to examine the impact 
of changing the assumptions about the future characteristics of the school system. 
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FIGURE 2-^ INCREASING FIGURE 2-7 DECREASING 

RATE OF GROWTH RATE OF GROWTH 

T>pe C: Nonlinear Enrollment Decline . Nonlinear, or curved, decline patterns may be 
statistically estimated with an inverted logistics curve which has a general configuration such 
as that shown in Figure 2-8. This cur\'e is based on the assumption that enrollment decrease 
may not continue forever, but that the rate of decrease will diminish as the enrollment level 
approa(*hes some lower limit. As in the case of the nonlinear growth curve, the historical 
trena nay not appear to follow the inverted logistic decline pattern, but this curve may still 
be useful. Suppose, for example, that the historical enrollment data follows a pattern such as 
that shown in Figure 2-9. Clearly this rate of decline cannot be maintained for any 
appreciable length of time, or it would result in negative enrollment levels. The rate of 
decline must diminish at some point, even though this point may occur beyond the chosen 
planning horizon. Alternately the historical enrollment pattern may appear as in Figure 
2-10. In this case, the rate of decline has already begun to decrease. The inverted logistics 
curve may still be used to estimate the remaining portion of the trend. The upper portion of 
the S curve will be implied even though it has not been evidenced by the available historical 
data. 

ENROLLMENT 



TIME 

FIGURE 2-8 INVERTED LOGISTICS CURVE 
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If a nonlinear pattern of decline is thought to be applicable, a lower limit to the level of 
enrollment must be specified. This lower limit should be estimated on the basis of expected 
future vacancy rates, community renewal plans, and demographic trends. Again the 
uncertainties associated with identifying a limit to enrollment decline should encourage the 
user to reiterate the procedures and to examine the impact of different values of this limit. 

The three types of curves presented previously represent varying assumptions regarding 
future enrollments. The user should identify the particular curve type which is felt to be the 
most reflective of future trends in the school district and which is also consistent with 
historical enrollment patterns. Once a specific cui-ve type has been chosen, the historical 
enrollment data is used to generate estimates of future enrollment levels. 




PROCEDURES FOR FORMS E, F,G. 



2.2.2.3 TiME TRKND PROCKDrRKS 

The procedures to be foilowcd usin^ a time trend projection technique depend upon the nature of the curve 
which has been selected. Three separate forms, alonj* with instructions for their completion, are included, one for 
e«ch of the curve types described above. Historic enrollment figures and estimates of the upper or lower 
enrollment limits (for curve types B and C) constitute the only data requirements. An example of each technique 
has been prepareci to lielp illu-^trate the use of the forms. 

Type .'\: Linear (Growth or Decline, Users who have chosen a straight line or linear curve to represent the 
expected enrollment growtn or decline over the planning period should follow the instructions presented below 
for the completion of Form E. 

Step 1 . Select an appropriate number of historical observations to include in the subsequent calculations. It is 
suggested that between five and ten years of historical enrollment data be used. However, because Type A curves 
are linear, this decision should not be entirely arbitrary, but rather influenced by the nature of previous 
enrollment trends. For example, suppose that trie past enrollment data was graphed and appeared as in Figure 
2-11. If all the historical data were used, the estimated trend would resemble Line A in this figure. This is 
obviously not an appropriate trend line since it shows a continually increasing enrollment pattern, even though 
enrollments have decreased for the last five consecutive years. In the absence of other information, a continued 
enrollment decline would bo expected. For this situation, only the last five years of data should be used because 
these years show the trend which the user expects to continue. If only the last five years of data were used, the 
estimated trend would resemble Line B in Figure 2-11, which appears to be a more realistic curve. The observed 
enrollment data should therefore begin with the first year in which the trend expected in the future is evidenced 
by the historical data. 
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FIGURE 2-11 SAMPLE HISTORICAL DATA 

The years included in the selected historical data set should be labeled on Lino 1 (Form E), beginning with the 
earliest year and progressing consecutively to the current, or most recent, school year. The current school year 
must appear in Column 10. Where loss than ten years of historical observations are used, there will be columns on 
the Jeft'hand side of Form E which will be left blank. 

Step 2. On Line 2 number the years for which historical observations are used, beginning with the first year. 
Step 3. Compute the average of the numbers on Line 2 and enter this average in the space provided on Line 3. 
Step 4. Subtract the value on Line 3 from each of the numbers on Line 2 and enter the results on Line 4. 
Step 5. Square each number on Line 4 and enter the results on Lino 5. 

Step 6. Total the numbers found on Line 5 and place this total in the space provided on Line 6. 
Step 7. Enter the total enrollment for each of the years identified in Line 1 on Line 7. 

Step 8 . Compute the average of the values found on Line 7. Enter this average in the space provided on Line 8. 

Step 9 . Multiply each of the values on Line 4 by the corresponding value on Line 7. Enter the resulting products 
on Line 9. 
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Step 10. Total the value on Line 9. Enter this total in the space provided on Line 10. 
Step 11. Divide the value on Line lO by the value on Line 6. Enter the result on Line 11. 
Step 12. Multiply the value on Line 11 by that on Line 3. Enter the result on Line 12; 

Step 13 . Copy the values found on Line 1 onto Line 13. Beginning in Column 11, label each year over the 
Planning horizon. Line 13 will thus contain the years covering the historical data period, as v/eW as the years of 
the planning period. 

Step 14 . On Line 14 consecutively number (beginning with one) each of the years which are shown on Line 13. 

Step 15 . Subtract the value on Line 12 from the value on Line 8. Enter this same number in each column of Line 
15 (ignoring those columns on either the extreme right or the extreme left in which there is no corresponding 
value found on Line 14). 

Step 16. Multiply each of the values on Line 14 by the value on Line 11. Enter the products on Line 16. 

Step 17 . .Add each of the values on Line 15 to the corresponding value on Line 16. Enter the resulting values on 
Line 17. ihese values represent the estimated enrollment for each of the years identified on Line 13. The values 
through Column 10 will give an indication of how closely the fitted curve comes to approximating the actual 
enrollments. The values in the remaining columns, Column 11 on, represent the forecast level of enrollments for 
each year over the planning horizon. 

T\'pe B: Nonlinear Enrollment Growth . Users who have chosen a nonlinear growth curve to represent the 
e.xpected enrollment trend should follow the instructions outlined below for the completion of Form F. 

Step 1 . Select an appropriate number of historical observations to include in the subsequent calculations. In 
general between five and ten years of historical enrollment data should be used. If, however, some substantial 
period or enrollment decline occurred at the beginning of any potential span of observations, as in Figure 2-12, 
the data for these years should not be used in this procedure. 

FNROLLMENT 




OBSERVATIONS THROUGH 
YEAR **A" ARE DISCARDED 



TIME 



FIGURR 2-1 2 SAMPLE HISTORICAL DATA 

The years included in the selected historical data set should be labeled on Line 1 of Form F, beginning with the 
earliest year and progressing consecutively to the current, or most recent, school year. The current school year 
must appear in Column 10. Where less than ten years of historical data is used, there will be columns on the far 
left-hand side of Form F which will be left blank. 

Step 2. On Line 2 number the years for which historical observations are used, beginning with the first year. 
Step 3. Compute the average of the numbers on Line 2 and enter this average in the space provided on Line 3. 
Step 4. Subtract the value on Line 3 from each of the numbers on Line 2 and enter the results on Line 4. 
Step 5. Square each of the values on Line 4 and enter the results on Line 5. 
Step 6. Total the numbers on Line 5 and place this total on Line 6. 
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step 7. Enter the total enrollment for each of the years identified in Line 1 on Line 7. 

Step 8 . Enttr the expected ultimate maximum enrollment level that it is believed the school district will achieve 
on Line 8. 

Step 9 > Divide the value on Line 8 by each of the values on Line 7. Enter the resulting values in the appropriate 
columns of Line 9. 

Step 10. Subtract one (1.0) from each of the values on Line 9 and enter the resulting values on Line 10. 

Step 11 . Determine the natural logarithm of each of the values on Line 10 and enter these logarithmic values on 
Line 11. Natural logarithmic values of real numbers may be found in any handbook of mathematical tables. 

Step 12. Compute the average of the values on Line 11 and enter this average on Line 12. 

Step 13 . Multiply each value on Line 11 by the corresponding value on Line 4. Enter these products on Line 13. 

Step 14. Calculate the total of all of the values on Line 13 and enter this total on Line 14. 

Step 15 . Divide the value on Line 14 by the value on Line 5. Enter the resulting value on Line 15. 

Step 16. Multiply the value on Line 15 by the value on Line 3. Enter this product on Line 16. 

Step 17 . Copy the values on Line 1 onto Line 17. Beginning in Column 11, label each year over the planning 
horizon. Line 17 will thus contain the years covering the historical data period as well as the years of the planning 
period. 

Step 18 . On Line 18 consecutively number, beginning with one, each of the years which are labeled on Line 17. 

Step 19 . Subtract the value on Line 16 from the value on Line 12. Enter this same value in each column on Line 
19, ignoring, of course, those columns on either the extreme right or the extreme left in which there is no 
corresponding value found on Line 18. 

Step 20. Multiply each of the values on Line 18 by the value on Line 15. Enter the products on Line 20. 

Step 21 . Add each of the values on Line 20 to the corresponding value on Line 19. Enter the resulting values on 
Line 21. 

Step 22 . Determine the natural antilogarithm of each of the values on Line 21. Enter these antilogarithms on 
Line 22. Antilogarithmic values of real numbers may be found in any handbook of mathematical tables. 

Step 23. Add one (1.0) to each value on Line 22 and enter the resulting values on Line 23. 

Step 24 . Divide the value on Line 8 by each of the values on Line 23. Enter the results on Line 24. Hiese values 
will represent the estimated enrolbnent for each of the years identified on Line 17. Hie values through Column 
10 will give an indication of how closely the fitted curve comes to approximating the actual enrollments on Line 7, 
The values in the remaining columns. Column 11 on, represent the forecast level of enrollments for each year over 
the planning horizon. 

Type C: Nonlinear Enrollment Decline . Users who have chosen to use the inverted logistics curve to represent 
the expected enrollment decline pattern should follow the instructions outlined below for the completion of 
Form G. 

Step 1 . Select an appropriate number of historical observations to include in the subsequent calculations. Again, 
between five and ten years of historical enrollment data should be used unless there was a significant period of 
enrollment growth which occurred at the beginning of any potential span of observations, as in Figure 243. Data 
for these years should not be used in the procedure. 

In a subsequent step, the user will have to specify the maximum enrollment level for the school district. Since a 
Type C decline curve has been selected, this peak enrolhnent level should be easily identified from the historical 
data. The time period containing this peak enrolhnent level must not be included in the historical observations 
used in the subsequent operations of this procedure. In other words, the historical data set must begin in some 
time period after the maximum enrollment level was reached. If there are not a sufficient number of observations 
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to make the exclusion of this peak value feasible, then the user should subsequently specify the maximum value 
as being equal to one hundred and one percent of the actual peak enrollment; i.e., multiply the peak enrollment 
by 1.01 and use the resulting product as the maximum. 
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FIGURE 2-13 SAMPLE HISTORICAL DATA 

The years included in the selected historical data set should be labeled on Line 1 of Form G, beginning with the 
earliest year and progressing consecutively to the current, or most recent, school year. The current school year 
must appear in Column 10. Where less than ten years of historical data are used, there will be blank columns on 
the far left-hand side of Form G. 

Step 2. On Line 2, number the years for which historical observations are used, beginning with the first year. 

Step 3. Compute the average of the numbers on Line 2 and enter this average on the space provided on Line 3. 

Step 4. Subtract the value on Line 3 from each of the numbers on Line 2. Enter the results on Line 4. 

Step 5. Square each of the values on Line 4 and enter the results on Line 5. 

Step 6. Total the numbers on Line 5 and place this total on Line 6. 

Step 7. Enter the total enrollment for each of the years identified on Line 1 on Line 7. 

Step 8. Specify on Line 8 the expected lower limit to the future enrollment level. 

Step 9 . Subtract the lower limit on Line 8 from each of the values for enrollments on Liine 7. Enter these values 
on Line 9. 

Step 10. Enter the maximum enrollment level on Line 10. 

Step 11. Subtract the value on Line 8 from that on Line 10. Enter the result on Line 11. 

Step 12 . Divide the value on Line 11 by each of the values on Line 9. Enter the resulting values in the 
appropriate columns of Line 12. 

Step 13. Subtract one (1.0) from each value on Line 12. Enter the results on Line 13. 

Step 14 . Determine the natural logarithm of each of the values on Line 13 and enter these logarithmic v^>lues on 
Line 14. Natural logarithms may be found in any handbook of mathematical tables. 

Step 15» Compute the average of the values on Line 14 and enter this average on Line 15. 

Step 16 . Multiply each value on Line 14 by the corresponding value on Line 4. Enter these products on Line 16. 
Step 17. Calculate the total of all the values found on Line 16 and enter this total on Line 17. 
Step 18. Divide the value on Line 17 by the value on Line 6. Enter the result on Line 18. 
Step 19. Multiply the value on Line 18 by the value on Line 3. Enter this product on Line 19. 
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Step 20 . Copy the values on Line 1 onto Line 20. Beginning in Column 11, label each year over the planning 
period. Line 20 will thus contain the years covering the historical data as well as the years of the planning period. 

Step 21 . On Line 21 consecutively number, beginning with one, each of the years which are labeled on Line 20. 

Step 22 . Subtract the value on Line 19 from the value on Line 15. Enter this same value in each column of Line 
22, ignoring, of course, those columns on either the e.xtreme left or the e.xtreme right in which there is no 
corresponding value on Line 21. 

Step 23. Multiply each of the values on Line 21 by the values on Line 18. Enter the products on Line 23. 

Step 24 . Add each of the values on Line 23 to the corresponding value on Line 22. Enter the resulting values on 
Line 24. 

Step 25 . Determine the natural antilogarithm of each of the values on Line 24. Enter these antilogarithms on 
Line 25. Antilogarithmic values of real numbers may be found in any handbook of mathematical tables. 

Step 26. Add one (1.0) to each value on Line 25 and enter the resulting values on Line 26. 

Step 27. Divide the value on Line 11 by each of the values on Line 26. Enter the results on Line 27. 

Step 28. Add the value on Line 8 to each of the values on Line 27. Enter the resulting values on Line 28. 

These values represent the estimated enrollment for each of the years identified on Line 20. The values through 
Column 10 will indicate how closely the fitted curve comes to approximating the actual enrollments on Line 7. 
The values in the remaining columns. Column 11 on. represent the forecast level of enrollments for each year over 
the planning period. 



2.2.3 The Ratio The ratio technique is an alternative method for projecting local school district enrollments 

Technique based upon projections of the population or enrollment for some larger geographic area. This 

larger area may consist of the county. Standard Metropolitan Statistical Area (SMSA), or 
even the state which contains the local school district and for which there are reliable 
population or enrollment forecasts available. This technique assumes that the relationship 
between school system enrollments and the population, or enrollment, of the larger area will 
remain constant, or that it will continue to change at the same rate as it has in the past. If 
this assumption appears to be acceptable, then the ratio technique may represent a useful 
forecasting tool. 

2.2.3.1 General Design The ratio method initially involves the calculation of the historical *ratio' between local 

school system enrollment and the population, or enrollment, of the larger area. A typical 
ratio would be computed as follows: 

= h I \ 

where R^ is the ratio in time period t, L^ is the enrollment level in the local school system in 
year t, and A^ is the population, or enrollment, of the larger area, also in the year t\ 

Based on historical values, this ratio may then be projected: If no trend is discernible, then 
the average of these past ratios may be used as the forecast value of this variable. If, 
however, some trend, either increasing or decreasing, is exhibited by the historical ratios, a 
method is included to extrapolate this trend using a regression technique against time. As in 
Figure 2-14, a linear or straight line is fitted to a series of ratios which have been computed 
from past data. This line is then simply extrapolated to obtain future ratios. It is assumed 
that the ratio is not e.\pected to change drastically over the chosen planning horizon, and 
that the relationship between the school system and the larger area will remain relatively 
stable. The use of this extrapolation technique should be used only where the ratio changes 
gradually, and should be confined to a planning period which includes only those years in 
which the ratio does not become absurdly large or small. 
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FIGURE 2-14 EXTRAPOLATION OF HISTORICAL RATIOS 



The forecast ratio is then applied' to an available forecast of the larger area population in 
order to derive an enrollment for the local school district for any year during the planning 
period. 
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PROCEDURES FOR FORM H 



2.2.3.2 RATIO TECHNIQUE PROCEDURES 

Prior to the execution of the actual procedures, an appropriate larger area and a suitable measure of trends within 
this larger area must be selected. If both historical data and acceptable enrollment forecasts are available for the 
larger area, this measure may be the most effective variable to use as a measure of trends in the larger area. 
Reliable forecasts of population are also acceptable measures and are usuaiiy more likely to be available. The 
principal criterion for the selection of a larger area will be the availability and reliability of forecasts. In general, 
the smallest area containing the local school district for which valid forecasts are available should be used. This 
generalization is based upon the assumption that conditions in a local school district are likely to be more 
reflective of conditions in a smaller area, such as the city or count>' (in which the school district is located), than 
of conditions in a larger area, such as the entire SMSA or the state. 

Once the larger area has been specified along with the appropriate measure the following steps are used to derive 
local school district enrollment forecasts using Form H. 



Step 1 . Select an appropriate number of historical observations to include in the subsequent calculations. Five to 
ten years of historical data are recommended. If a significant discrete change in the ratio occurred in a particular 
year, as illustrated in Figure 2-15, the user may wish to consider using only those years after this unusual change 
took place. It would be useful, however, to investigate carefully the conditions that caused any discrete jump in 
the ratio in order to determine if such a change is likely to reoccur. The decision regarding the appropriate 
number of historical observations to use should be influenced by the previous trend exhibited by the ratio. For 
example, suppose that a graph of the ratio against time resembled that shown in Figure 2-16. If all the historical 
observations were used, the forecast trend would resemble Line A in this figure. This is obviously not an 
appropriate trend line since it shows a continually increasing value for the ratio, even though the most recent (and 
therefore the most relevant) history of this ratio would suggest a decline in future years. In this case, only the last 
several years of data should be used, thereby resulting in a projected trend which would resemble Line B in Figure 
2-16, a more believable projection. In general the observed ratios should begin with the first year in which the 
trend expected in the future is suggested by the historical data. 
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The years included in the selected historical data set should be labeled on Line 1 (Form H), beginning with the 
earliest year and progressing consecutively to the current or most recent school year. The current year must 
appear in Column 10. Where less than nine years of historical observations are used, there will be columns on the 
far left-hand side of Form H which will remain blank. Two examples of the ratio technique have been prepared; 
the first illustrates the case where no trend in the historical values of the calculated ratio was evidenced so that 
the average of these past ratios was used as the projected future value. The second example demonstrates an 
extrapolation of the trend exhibited by past values of the ratio. 

Step 2. On Line 2 number the years for which historical observations are used beginning with the first year. 

Step 3. Enter on Line 3 the total enrollment of the local school district for each year identified in Line 1. 

Step 4 . Enter on Line 4 the population or enrollment of the selected larger area which contains the school 
district for each of the years considered. 

Step 5 . Divide each of the values on Line 3 by the corre^onding values on Line 4. Enter the resulting values <>n 
Line 5. These values represent the historical values of the ratio between local school district enrollments and 
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larger area population or enrollment. 



Steppe. Compute tiie average of tne values on Lme 5. Enter this average on Line 6. 

If there is no discernible trend evidenced by the historical ratios, then the average of these past ratios may be used 
as the estimated tature value. If this is tne case, omit Steps 7 througn 14, and proceed directly to the instructions 
for Step 15 If, nowever, some trend is evidenced by the ratios on Line 5, the user should execute Steps 7 through 
14. 

Ste^j^. Compute the average of tne values on Lme 2 Enter this average in the space provided on Line 7. 
Ste|>_8. Subt!act the value on Line 7 from each of the values on Line 2. Enter the resulting values on Line 8. 
Stej>_9. Square eacn of the values on Line 8 and enter tne results on Line 9- 
Ste2,l0. Sum tne values on Line 9 and enter the total on Line 10. 

Step 11 Multiply each of the values on Line 8 by the corresponding value on Line 5. Enter these products on 
Line 11. 

Step 12. Sum the values on Line 11 and enter the total on Line 12. 

StejjJ^. Divide the value on Line 12 by tne value on Line 10. Enter the resulting value on Line 13. 

Step 14. Multiply the value on Line 13 by the value on Line 7. Enter the resulting product on Line 14. 

Step 15 . Copy the values on Line 1 onto Line 15. Beginning in Column XI, label each of the years over the 
planning horizon. Line 15 will thus contain the years covering tne historical data period as well as the years of the 
planning period. 

Ste|>_16. On line 16 consecutively number (beginning with one) each of the years which are shown on Line 15. 

If no trend was identified from the hrstorical ratios on Line 5, and Steps 7 through 14 were omitted, omit Steps 
17 and 18 and proceed to the instructions for Step 19 If some trend was evidenced and Steps 7 through 14 were 
executed, continue to Step 17. 

Step 17. Subtract the value on Line 14 from the value on Line 6. Enter the resulting value in each column of 
Lme 17, ignoring those columns on the far right or the far left where no year is identified on Line 15. 

Step 28. Multiply each of the values found on Line 16 by the value onLine 13. Enter the resulting products on 
Line 18. Proceed to the next step. 

Stej) 19. If no trend was found to exist among the past values of the ratio on Line 5, the user should place the 
average" value of the ratio on Line 6 in each column of Line 19 and proceed to the instruction for Step 20. If 
instead a trend appeared and Steps 7 tnrough 14 as well as Steps 17 and 18 were executed, then the user should 
add each value on Line 18 to the corresponding value on Line 17. The resulting values should be entered on Line 
19. 

Ste^20. On Line 20, beginning in Column 11, enter the forecast values for the population or enrollment level of 
the larger area used for each year over tne planning period. 

Ste jp 21 . To complete Line 21 tnrough Column 10, multiply each value on Line 4 by the correq>onding value on 
Line 19, entering the resulting values on Line 21. To complete the remainder of Line 21, i.e., from Column 11 
on, multiply each value on Line 20 by the corresponding value on Line 19 and enter these resulting values in the 
appropriate column of Line 21. 

The values now appearing on Line 21 will represent tfte estimated enrollment level for each of the years identified 
on Line 15. The values through Column 10 will give an indication of how closely the enrollqifchf levels estimated 
using the ratio technique match the actual values on Line 3. The values in the remaining cvjfumns. Column 11 on, 
represent the forecast level of enrollment for each year over the planning horizon for the local school district. 
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The dwelling unit multiplier technique may represent a useful alternative to the three 
previous forecasting techniques. It should be particularly applicable to rapidly growing 
school systems where a large portion of the increase in enrollment has been and is expected 
to be attributable to residential development. This technique requires more extensive data 
than do the other techniques and thus may not be feasible for some districts. The items for 
which historical data is required are the number of dwelling units by type of unit, if possible 
and the yield factor applicable to these dwelling units, i.e., the average number of public 
school children in each dwelling unit, by dwelling unit type if possible. 

2.2.4.1 General Design The technique may be applied for all dwellings grouped together, regardless of type, or for 

each specific categor^' of dwelling units within the district. As fine a breakdown as possible 
should be used, with the deciding factor being the availability of data. In general, separate 
analysis of single and multiple family dwellings will be desirable, because the yield of public 
school children typically varies substantially between these two types. 

Three basic procedures are involved in the estimation of future enrollment levels, using the 
dwelling unit multiplier technique. The first of these is the calculation of historical yields for 
each type of dwelling unit to be explicitly examined. Where data is already available for 
these yield factors, this initial procedure may be omitted. Where the past values of these 
yields are not knov/n a sampling procedure may be used to estimate them. This procedure 
requires that a random sample of the total enrollment be selected for each of the years 
included in the historical time span. The type of residence of each of the students in this 
sample is determined from any available files or, if necessary, observation in the field. Using 
the sample results, an estimate can then be made of the number of students who have 
resided in each housing type. 

These yield factors must be forecast. If no trend is discernible from the historical values, 
then the average of these past yields may be used as the forecast value. If, however, either an 
increasing or decreasing trend is exhibited, a method is included to extrapolate this trend. 
Past yield factors may be regressed against time in order to forecast the yield for each type 
of dwelling unit. A description of this projection technique has been presented in Section 
2.2.2. (See Curve Type A). The technique assumes that the yields will change in a slow and 
consistent manner during the planning period. If a more rapid or erratic change is expected, 
then another forecasting technique may be required. 

The next step is to forecast the number of dwelling units of each type expected during each 
year of the planning period. A logistics curve is recommended. The characteristics of this 
curve have been presented in Section 2.2,2 (See Curve Types B and C). It assumes that a 
community's growth or decline will reflect an "S" curve: gradual initial growth (or decline), 
followed by accelerated change, which in turn tapers off at an upper (or lower) limit that 
can be estimated. 

Once forecasts have been prepared of future housing levels, the expected yield factors are 
applied to produce estimates of future total enrollment levels for each year during the 
planning period. 



2.2.4 Dwelling Unit 
Multiplier 
Technique 
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PROCEDURES FOR FORMS I, J, K. 



2.2.4.2 DWELLING UNIT TKCIINIQUE PROCEDURES 

The procedures necessar}' to complete the dwelling unit multiplier technique may be performed by completing 
three forms. One copy of each should be used for each type of housing unit examined. The enrollment forecasts 
derived on each copy of Form K should be added together in order to obtain a total enrollment forecast for the 
entire school system. 

Prior to the execution of the procedures, the user should select the appropriate dwelling unit types which are to 
be examined. This selection is unrestricted by the mechanics of the procedures themselves, but is highly 
dependent on the availability of data as well a.s the time and effort that the user wishes to devote to the collection 
of this data. In determining the extent to which specific dwelling unit categories should be identified, the 
characteristics of the existing and expected future housing stock must be carefully studied. If, for example, the 
vast majority of dwellings in the school district are single family units, and this is expected to remain the case 
over the planning hori/.on, then all housing units may be grouped into one type. If, on the other hand, multiple 
family units constitute a significant portion of the total housing stock, then several categories should be 
considered. The extent to which multiple family units are divided into categories, such as duplexes, garden 
apartments, and condominiums, should be a function of the degree of variance in the expected yields from each 
of these types. If the yields are similar and this condition is expected to continue to be the case over the planning 
horizon, then one category for multiple family units may be sufficient. 

Part A: Determination of Past Yield Factors (Form I) . The first task in the generation of enrollment forecasts 
using the dwelling unit multiplier method is to determine the historical yield factors for each dwelling unit type. 
Users who already have values for the past yield factor associated with each dwelling unit type being examined or 
who choose to employ some other method for determining these yields may omit this section and proceed 
directly to Part B. If the procedure presented here is to be used, one copy of Form I should be completed for 
each type of dwelling unit under study. The specific dwelling unit category must be identified at the top of each 
copy of Form I. 

Step 1 . Select the number of historical observations to be included in subsequent calculations. In general 
between five and ten years of historical data will bo appropriate. The years chosen for inclusion in the historical 
data .set should be labeled on Line 1 (Form I) beginning with the earliest year and progressing consecutively to 
the current or mo.st recent school year. The current year must appear in Column 10. Where less than nine years of 
historical observation are used, the columns on the far left-hand side of the form will remain blank. 

Step 2 . Number the years on Line 2 for which historical observations will be used, beginning with one. The 
number found in Column 10 of Lino 2 should thus represent the number of years of past data being considered. 

Step 3 . Enter on Line 3 the total enrollment of the local school district for each of the years identified in Line 1. 

Step 4 . Enter on Line 4 the number of dwelling units of the particular typo being examined. This data may be 
difficult to obtain, especially in instances where the boundaries of the school system are not contiguous with 
other jurisdictions for which such data may be available. The planning division of the county or municipality 
which contains the school district may have the information or may be able to provide assistance in obtaining it. 
Census data may be used but is generally available only every ten years. One estimating method would involve 
determining from census data the initial number of units in the census year, and using housing permit data to 
estimate the number of additional units constructed or demolished in each subsequent year. If this method is 
used, it should be remembered that not all housing permits necessarily result in the construction ( or demolition) 
of a dwelling unit. Furthermore, housing permits may lead actual construction and occupancy by a considerable 
length of time. Occupancy permits, utility company accounts, and even aerial photography may provide 
alternative information sources. 

If only one type of dwelling unit is being examined, then Steps 5 through 8 may be omitted, and the user should 
proceed directly to the instructions for Line 9. If more than one type of dwelling unit is considered, however, 
then the user should proceed to the next step. 

Step 5. To determine the yield from a particular type of dwelling unit, it is necessary to determine the number of 
students who reside in each type of dwelling. If this information is available by year, the number of students 
residing in the dwelling unit type being examined may be entered directly onto Line 8 and the user may proceed 
to Step 9. If, however, this data is not available. Lines 5 through 8 present a method for estimating such data. It is 
only one of many potential techniques which could be used. If an alternative method is preferred the user should 
again place the estimates so derived in the appropriate columns of Line 8 and proceed directly to Step 9. 
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historical observations to use may be influenced by the trend exhibited by past yields. For example, suppose that 
a graph of past yields over ttme appeared as in Figure 2-18. If all the historical observations were used, the 
forecast tiend would resemble Line A m this figure. This would probably not be appropriate since Line A shows 
increasmg yield factors even though more recent evidence would indicate a different trend. In such a situation, 
only data pertaining to the past several years should be used, thereby resulting in a more reasonable projected 
trend which would resemble Line B. It is therefore suggested that the observed ratios begin with the first year in 
which the expected future trend begins to bo evidenced by the historical data. 



I) L\ YIKLD 



D.U. YIELD 



A disercte dianjio 
in the yield h 
si'en to occur 
in ve.'ir 




a TIMK 

F!r;iJRF.2-17 SAMPr.K 
nWFM.ING UNIT YIKLD DATA 



TIME 

FIGURE 2-18 SAMPLE 
DWELLING UNIT YIELD DATA 



The years chost^n for inclusion in the historical data set should be labeled on Line 1 of Form J, beginning with the 
earliest year and progressing cons^'cu lively to the current or most recent year, which should appear in Column 10. 

Step 2 . Number the years for wh.ch historical observations are used, beginning with the first year, on Line 2. The 
number found in Column 10 of Line 2 should thus represent the number of years of past data being used. 

Stop 3 . Compute trie aver;i£;e (tf tlie numbers on Line 2. Enter this average on Line 3. 

Step 4 . Subtract the vahie on Line 3 from each of the values on Line 2. Enter the resulting values on Line 4. 
Step 5. Square each of the values on Line 1 ami enter the resuUing numbers on Line 5. 
Step 6 . Total the values on Line 5. Enter tnis total on Line 6. 

Step 7 . For each year identified on Line 1, enter the historic yield factor for the appropriate dwelling type on 
Line 7. Thest* values may be found on Line 9 of Form I if the procedures outlined in Part A were conducted. 

Step 8 . Compute the average of the yield factors listed on Line 7. Enter this average on Line 8. 

Step 9 . Multiply each value on Line 7 by the corresponding value on Line 4. Enter these resulting products on 
Line 9. 

Step 10 . Total the values on Line 9. Enter this total on Liui 10. 

Step 1 1 . Divide the value on Line 10 by the value on Lin-j 6. Enter the result on Line 11. 

Step 12 . Multiply the value on Line 1 1 by the value on Line 3. Enter this product on Line 12. 

Step 13 . Copy the year information found on Line 1 on Line 13* Beginning in Column 11, label each of the years 
for the chosen planning period. Line 13 will thus contain the years covering the historical data P'-nod as well as 
the years up to the planning horizon. 

Step 14 . On Line 14 consecutively number, beginning with one. each of the years which are labeled on Line 13. 

Step 15. Subtract the value r.n line 12 from the v:,ije on Line 8. Enter the resulting value in each column of 
Line 15, ignoring those columns on the far right or Lf;: f^ar left where no year is labeled on Line 13. 

Step 16. Multiply each of the values on Line 14 by the value on Line 11. Enter the resulting products on Line 
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Step 17 . Add each value on Line IB to the corresponding value on Line 15 and enter the resulting values on Line 
17. These values wit! represent the estimated yield factor for each year lab^^led on Lin^I3. The values up to and 
including Column 10 will give an indication of how closely the fitted curve comes to approximating the actual 
past yields. The values in the remaining columns, Column 11 on. represent the forecast yield factor values for 
each year over the planning horizon for this type of dwelling. If for what ever reason the projected yield factors 
appear unreasonably small or large, the user is encouraged to modify them so that a more acceptable forecast is 
obtained. 

Part C: Forecasts of Dwelling Units and Enrollments . Future yield values may be applied to dwelling unit 
forecasts in order to estimate enrollment levels. The first step is, therefore, to develop a forecast of dwellings. 
This task may be accomplished by executing Steps 1 through 24 on Form K. One copy of Form K should be 
completed for each dwelling type under consideration. The <?pecific dwelling type should be labeled at the top of 
each copy of the form. 

Users who have reliable dwelling unit forecasts available may omit Steps 1 through 23 and proceed to the 
instructions associated with Step 24. 



Step 1 . Select an appropriate number of historical observations to include in the subsequent calculations, in 
general between five and ten years of past dwelling unit data. The years included in the selected historical data set 
should be labeled on Line 1 of Form K, from left to right. The current year must appear in Column 10. Where 
fewer than nine years of past data are used, the columns on the far left-hand side of Form K will remain blank. 

Step 2 . On Line 2 number the years for which historical observations are used, beginning with the first year. The 
number in Column 10, Line 2, should thus represent the number of years of past data being used. 

Step 3. Compute the average of the values on Line 2. Enter this average on Line 3. 

Step 4. Subtract the value on Line 3 from each of the values on Line 2. Enter the resviUng values on Line 4. 
Step 5. Square each of the values on Line 4. Enter the resulting values on Line b. 
Step 6. Total the values on Line 5. Enter this total on Line 6. 

Step 7. Enter on Line 7 the number of dwelling units of the type Identified at the top of Form K for each year 
idv^ Ji fied on Line 1. 

j>A Specify the expected upper limit to the number of dwelling units of this type on Line 8. This upper limit 
represents the user's estimate of the maximum number of units of this type, regardless of whether this limit is 
reached during the chosen planning horizon or at some time period beyond this horizon. A simple method of 
estimating this upper limit is to determine the fraction of the total land zoned and likely to be developed for the 
particular type of dwelling unit that has already been developed, and then to divide the current number of 
dwelling units of this type by the fraction. This initial estimate of the upper limit assumes that future 
development will occur at existing densities. It should therefore be adjusted to expectations regarding future 
densities. 

Because of the uncertainties associated with the specification of the upper limit, the user is encouraged to 
experiment with various assumed values. To do this, simply reiterate Steps 8 through 24, each time specifying a 
different potential upper limit. While laborious, such a process may provide valuable insight into alternative 
scenarios of growth. 

Step 9. Divide each of the values on Line 7 by the value on Line 8. Enter the re5ailting values on Line 9. 

Step 10. Subtract one (1.0) from each of the values on Line 9, entering the resulting values on Line 10. 

Step 11 . Determine the natural logarithm of each of the values on Line 10. Natural logarithms may be found in 
any handbook of mathematical tables. Enter these logarithms on Line 11. 

Step 12. Compute the average of the values on Line 11. Enter this total on Line 12. 

Step 13 . Multiply each of the values on Line 11 by the corre^nding values on Line 4. Enter the resulting 
products on Line 13. 

Step 14. Sum the values on Line 13. Enter this total on Line 14. 



Step 15. Divide the value on Line 14 by the value on Line 6. Enter this value on Line 15. 

Step 16. Multiply the value on Line 15 by the value on Line 3. Enter the product on Line 16. 

Step 17 . Copy the numbers on Line 1 on Line 17. Beginning in Column 11, label each year over the planning 
horizon. Line 17 will then contain the years covering the historical data as well as the years of the planning 
period. 

Step 18. Number consi»cutively on Line 18 beginning with one. each of the years identified on Line 17. 

Step 19 . Subtract the value on Line 16 from that on Line 12. Enter the resulting value in each column of Line 
19. 

S tep 20 . Multiply the value on Line 15 by each of the values on Line 18, and enter the resulting products on 
Line 20. 

Step 21. Add each value on Line 20 to the corresponding value on Line 19. Enter the resulting values on Line 21. 

Step 22 . I)«»termine the natural antilogarithm of each value on Line 21. Enter these antilogarithms on Line 22. 
Antilogarithmic values may be found in any handbook of mathematical tables. 

Step 23. Add one (1.0) to each of the values on Line 22. Enter the resulting values on Line 23. 

Step 24 . Users who have chosen to use an independently derived forecast of dwelling units of the type being 
e::amined and have therefore omitted Steps 1 through 23, should first label each year of the planning horizon on 
Line 17» beginninj» in Column 11, and then enter on Line 24 the forecast dwelling unit values for each of the 
years thus identified. 

If this is the ca.se, thi- user should proceed to Stop 25. If the logistic curve fitting method was used and hence 
Lines 1 through 23 were completed, the user should perform the following instructions. 

Divide the value on Line 8 by each value on Lino 23. Enter the resulting values on Line 24. These values represent 
the estimated number of dwelling units of this type in each of the years identified on Line 17. The values through 
Column 10 will give an indication of how closely the fitted curve comes to approximating the actual number of 
dwelling units on Line 7. The values in the remaining columns, Column 11 on, represent the forecast level of 
dwelling units of this type in each year over the planning horizon. 

Step 25 . Beginning in Column 11 of Line 25, enter the forecast yield factor for each year over the planning 
horizon. These forecast values have been independently derived or wore generated through the completion of 
Form .1 (See Line 17). 

Step 26 . Multiply each value on Line 25. beginning in Column 11, by the corresponding value on Lino 24. Enter 
the resulting products on Line 26. These values represent the forecast enrollment levels associated with housing of 
the type identified at the top of Form K for each year of the planning period. 
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2.2.5 Multiple Four separate techniques have been presented to estimate future total school district 

Forecast eiifollment. None of these techniques has been proven clearly to be superior. It is more 

Reconciliation likely that each may be an appropriate method under different sets of conditions. Whenever 
it is unclear which of the techniques is the most valid for a particular school district, it is 
both legitimate and potentially enlightening to use two or more techniques. The resulting 
divergence of forecasts derived from several techniques may in fact, provide more insight 
into future enrolln.ent trends than the specific forecast values themselves. If, for example 
forecasts generated !>om the use of two different techniques were very similar, as illustrated 
in Figure 2«19, the user is more likely to have confidence in the forecast values. Each 
technique is based upon a slightly different set of assumptions. If both sets lead to the same 
conclusions regarding future enrollments, then each technique will tend to lend credence to 
the forecasts produced by the other. If, on the other hand, forecasts derived from two 
techniques are quite dissimilar, as shown in Figure 2-20, then the user should be alert to the 
possibility that some invalid assumptions may have been made. In such situations, a detailed 
review of the calculations associated with each technique should be made in an attempt to 
trace through the effect of various assumptions and perhaps identify the source of the 
discrepancy. Suppose, for example, that technique A in Figure 2-20 was the cohort survival 
technique, and technique B was the time trend projection technique employing a logistic 
growth curve, i.e., T>'pe B curve. Technique B clearly shows a leveling off of the rate of 
growth in enrollments, while technique A demonstrates a constant rate of growth over the 
entire planning period. Two possible sources for this divergence are immediately apparent. 
Either the enrollment level is approaching a peak as residential development reaches a 
saturation point, and the cohort survival technique has not adequately accounted for this 
phenomenon, or the eventual maximum limit to enrollment growth has been underestimated 
in executing the logistic time trend projection. Re-evaJuation of these possibilities may lead 
to useful insight into the' sensitivity of enrollments to changes in these assumptions as well as 
the relative validity of the two sets of forecast values. 
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FIGURE 2-19 SIMILAR 
FORECAST RESULTS 



FIGURE 2-20 DISSLvllLAR 
FORECAST RESULTS 



In some cases where two or more techniques have been used and where the projections are 
reasonably similar, it may be desirable to produce one set of projections which summarizes 
the trend ini!icated by each of the techniques. When it is not possible to determine which of 
the forecasts is the most valid, an average of the forecast values might be used to serve as a 
crude synthesis of all the techniques used. If the average in each year of the forecast 
enrollments exhibited in Figure 2-19 was computed, it would appear as Line C in Figure 
2-21. Such an average forecast might be useful in reducing confusion which could result 
from the presentation of two or more forecasts, and might conceivably represent the most 
valid forecast available. This averaging technique should be used only in cases where the 
forecasts derived from several techniques are quite similar and where there is no set of 
criteria upon which to evaluate the relative accuracy of the individual techniques. 

In certain instances, the user may have more confidence in one technique for a certain 
number of years during the planning period, while placing more faith in the results of some 
other technique for the remainder. Suppose, for example, that the cohort survival technique 
appeared to be the most valid to use in the short run, e.g., one to five years, whereas the 
ratio technique appeared to be more valid for longer range forecasts, e.g. six to ten years. 
Further suppose that projections generated by these two techniques resembled line A and B 
in Figure 2-22, respectively. If the cohort survival forecasts were used for the first five years 
of the planning horizon and the ratio method was used for the next fwe years, a large 
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discrete and unaccountable decline vvould appear m enrollments in the sixth year as seen in 
Figure 2-23. A method is tr.erefore neeaed wnereby the two forecasts can be linked 
tof»ether. 




TlMr: 

FIGURE 2-21 AVEr. U : . O RECAST VALUES 
ENROLLMENT ENROLLMENT 




FIGURE 2-22 FORECASTS FIGURE 2-23 TWO UNRECONCILED 
USING TWO TECHNIQUES FORECASTING TECHNIQUES 

One method for reconciling two forecasts is as follows: First, the t.^chnique which is 
thought to be more vahd tor the short run should be used, begjnnini?. with the first year of 
the forecast period and continuing up to but not to include the year in which some other 
technique is believed more appropriate. In the above example, the cohort survival technique 
would be used to derive the cnroillmont forecasts for the first five years of the planning 
horizon. Next the tecnnique believed to be more valid for the remaining years of the 
planning period should bo initiated, using the forecast enrollment values which were 
generated with the first technique as historical data. For example, all of the forecast values 
shown on Line A in Figure 2-23 would be treated as historical observations and used in the 
ratio technique for forecasting tne enrollments during the remaining years. The enrollment 
forecasts over the entire planning horizon mignt thus appear as in Figure 2-24. 

ENROLLMENT 
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FIGURE 2-24 TWO RECONCILED FORECASTING TECHNIQUES 



There should be no difficulties whenever the desired technique for the longer range forecast 
is the time trend projection method since the only required input data is previous 
enrollments, which will have been forecast by some other technique over the short range. 
When the cohort survival technique is preferred for the longer range projection, some 
difficulties will be encountered since the other techniques do not provide the enrollment 
forecasts for each grade. This data is required to calculate the survival rates. It will not bi^ 
possible, therefore, to easily link several techniques when the cohort survival technique is 
used for the longer range forecasts. This situation is unlikely however, since the cohort 
survival technique is generally viewed as a short run forecasting tool. 

A different problem develops when the dwelling unit multiplier method is used for making 
the longer range projections. Two essential elements are forecast in the process of executing 
this technique, future dwelling units and yields. While the dwelling unit projection will be 
unaffected by the short run forecasts derived with the use of some other technique, the 
yields associated with the various dwelling types may be altered. As no acceptable method 
for directly modifying these yields is available, the linkage must be handled in a different 
manner. 

The steps of this alternative procedure require first using the technique thought to be 
appropriate in the short run up to, but not including, the year in which the dwelling unit 
multiplier technique becomes more valid. Then forecasts are generated using the dwelling 
unit multiplier method for each year of the planning period. 

Next, subtract the enrollment forecast derived by using the dwelling unit multiplier 
technique, from the forecast derived by using the preferred short run technique for the last 
year in which the short run technique was used. The resulting value will act as an adjustment 
factor. Finally, beginning with the first year of the planning period for which the dwelling 
unit multiplier method is preferred, add the adjustment factor calculated in the previous step 
to the dwelling unit multiplier forecast in each of the remaining years of the planning 
horizon. The results of such an adjustment process might appear as Line A in Figure 2-25. 
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FIGURE 2-25 ADJUSTED DWELLING UNIT MULTIPLIER FORECAST 




Determining the precise year of the planning period in which the results of one technique 
become more valid or reliable than another is, of course, arbitrary . The process of linking the 
two techniques may, however be useful in avoiding confusion or concern which might arise 
from a discrete change in the forecasts from one year to the next, especially where the 
magnitude of the adjustment required is relatively small. 

2.3 Enrollment Several procedures have been presented in Section 2.2 by which the total enrollment level 

Forecasts for the school system may be projected. Total enrollment estimates should provide useful 

by Grade information about the genr ral magnitude of future facility needs. The specific nature of 

these needs will, however, vary according to the distribution of the total enrollment among 
the different grades included in the school district. The objective of this section is to provide 
a methodology whereby enrollments may be determined for each grade level. 



2.3.1 



General Design The recommended procedure is based on the assumption that the estimated total enrollment 
level for any particular year represents a more accurate and valid estimate than an estimate 
for any particular grade in the same year. All of the factors contributing to the uncertain 
nature of the total enrollment forecast will also be applicable to the forecasts for a particular 
grade. Additional factors might however, affect the enrollment within each grade more than 
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the total enrollment forecast. For example, the retention rate for all grades taken together 
may remain very stable, even l^lOUgh the retention rates for various grades might fluctuate 
significantly. Therefore, the initial estimates for each grade generated by the following 
technique are adjusted so that their total equals the total enrollment forecast previously 
derived. 

The method for deriving initial enrollment forecasts for eacn grade is the cohort survival or 
grade progression technique. As described in Section 2.2.1, it is based upon the calculation 
of a series of ^survival' rates from historical data. A survival rate indicates the fraction, either 
less than or greater than one, of students in a given grade and school year who ^survive* to 
the next grade in the next year. These estimated survival rates are then applied to current 
enrollments to generate estimates of the enrollment in subsequent years. 

The estimates of enrollment foi each grade are then adjusted according to the relative 
magnitude of the cohort survival total enrollment estimate and the estimate of total 
enrollment derived from some alternative procedure, the latter value acting as a control 
total. An adjustment factor is calculated for each year as follows: 

where a^ is the adjustment factor for year t of the planning horizon, is the total 
enrollment forecast serving as the control total, and is the total enrollment forecast 
derived from the use of the cohort survival technique. The grade specific estimates generated 
using the cohort sur\nval technique arc then multiplied by this adjustment factor to derive 
the adjusted estimates. 

Users who have generated the total enrollment forecast by employing the cohort survival 
technique will already have estimates for each grade and may therefore omit the procedures 
outlined below. If, however, the time trend projection (Section 2.2.2), the ratio method 
(Section 2.2.3), or the dwelling unit multiplier (Section 2.2.4) was used, or if some 
alternative method was used which did not encompass specific grade«by -grade estimates, the 
adjustment technique may prove useful in allocating total enrollments to the various grade 
levels. 

This same method can be applied to the smaller geographic sub-regions or areas which are 
defined in Section 2.4. In this situation, the total enrollment forecast for the region or the 
area would act as the control total in adjusting the estimates for each grade. This would, of 
course, require historical data on enrollments in each grade level. 

This method may similarly be applied to non-whit<; enrollment forecasts, which are 
described in Section 2.5. Non-white enrollment estimates would be used as the control total 
in this case. 



PROCEDURES FOR FORM L. 

2.3.2 ENROLLMENT WY GRADE FORECASTING PROCEDURES 

A set of uuidt'lines is prosented below for adjusting the cohort survival estimates of enrollments in each grade so 
that these estimates are consistent with the total enrollment forecast which has been generated. 



Step L The first step in the allocation of total enrollment to various grades is to perform the cohort survival 
technique as described in Section 2.2.1.2 of this chapter. The calculations associated with the survival method 
should be carried out for each year of the planning period for which there are total enrollment forecasts. Upon 
completion of these steps the user will have estimates of future enrollments for each grade in each year over the 
planning period on Form D. 

Step 2 . Label the years of the planning period on Line 1 of Form L starting in the first column and continuing to 
the planning horizon. 

Step 3 . Enter on Line 2 of Form L, the total enrollment forecast which is to serve as the control total and to 
which the estimates of enrollments by grade are to be reconciled. 

Step 4. For each year calculate the total future enrollments in all grades which have been estimated with the use 
of the cohort survival technique; i.e., sum the values in each column of Form D. Enter the&') totals on Line 3 of 
Form L. 

Step 5 . Divide each of the values on Line 2, by the corresponding values on Line 3. Enter the resulting values on 
Line 4. This is the adjustment factor. 

Step 6 . Identify on the extreme left-hand column of Line 5 through 17 the grades which are included in the 
school district. These same grades have been similarly identified on Form D. 

Step 7 . For each year of the planning period, multiply the value on Line 4 by each of the estimates of 
enrollments by grade on Form D. Enter the resulting products of this multiplication for each year on the 
appropriate lines of Form L. 

The values on Lines 5 through 17 represent the adjusted estimates of projected enrollments by grade. The sum of 
these grade specific estimates for any given year should be equal to the total enrollment forecast on Line 2 of 
Form L. 




Geographic 
Distribution 
of Enrollment 



2.4 Geographic The preceding sections have been concerned with the task of forecasting enrollments on a 

district-wide basis. The geographic distribution of future enrollments will also be important 
for many school districts, especially where the location of schools to be closed or 
constructed is of interest. This section is provided to assist in projecting the distribution of 
enrollments. The projections for sub-geographic areas within the boundaries of the school 
district may then be reconciled with forecasts which have been made for the district as a 
whole. 

Two levels of analysis are presented. A system for projecting enrollments for relatively large 
regions within the school system is described in Section 2.4.1. This geographic level of 
analysis may be particularly appropriate for school districts that encompass several regions, 
each readily distinguishable from another in terms of expected growth patterns, population 
Jensities, and other social or demographic characteristics. A second level of analysis is 
presented in Section 2.4.2 wherein the forecast enrollments for either the entire school 
system or for the larger regions are allocated to a number of smaller sub-geographic areas. 
The allocation process incorporated in this analysis is based primarily on the expected 
number of dwelling units in these small areas. The small area forecasts may be used as input 
data to the procedures in the Geographic Component (Chapter 5). 

Many school districts contain distinct regions which are characterized by differential rates of 
enrollment growth or decline. A school district may consist of a densely populated, highly 
developed urban region and a more sparsely populated suburban region in which future 
growth is likely. In such situations, a forecast generated for the school district as a whole 
would cover up differences that could be revealed through region-by-region analysis. 

2.4.1.1 General Design Sub-geographic area analysis may be especially important where one forecasting technique 



2.4.1 Regional 
Forecasts 
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PROCEDURES FOR FORM M. 



2.4.1.2 REGION.VL I JRECASTING PROCEDURES 

The procedures for the generation of regional enrollment forecasts are presented very generally. The detailed 
steps associated with each specific forecasting technique have been set forth in Section 2.2 of this chapter. The 
following discussion therefore concentrates on interpreting the results of these procedures when applied on a 
regional rather than .system -wide basis. 

Step 1« The first step is to define several regions within the school system which are to be examined. The number 
of such regions should be kept reasonably small because of the amount of data collection and subsequent 
calculations involved, but more importantly because any single school district is unlikely to contain a large 
number of regions which are sufficiently different to warrant individual examination. Generally the school 
district should be separated into no more than four regions. This is, of course, an arbitrary specification; in many 
cases fewer regions will suffice, while in a few cases it is conceivable that more than four regions may be 
appropriate. 

The basic principle to follow in dividing the district into regions is to define each region so that it includes the 
largest possible area about which generalizations can be made concerning current and expected enrollment 
patterns. Each region should contain a relatively homogeneous set of neighborhoods with respect to existing and 
expected population density and age distribution, zoning, racial composition, income level, and so on. If a school 
district was composed entirely of neighborhoods exhibiting similar characteristics, no division would be needed. 
If, on the other hand, one part of the school system was basically urban, fully developed, and composed of older 
families, while another geographic region was characterized by younger families and a large amount of 
undeveloped land, the need as well as the criteria for geographic division would be clear. 

Specific data may be unavailable with which such homogeneous regions can be rigorously identified. In this case a 
comprehensive first-hand knowledge about the characteristics of individual neighborhoods within the school 
district is essential. 

An additional consideration in the selection of regions within the school district should be noted. Since data for 
forecasting enrollments will need to be gathered on a regional basis, it may be practical to select boundaries which 
coincide with existing geographic divisions for which historical records have been maintained, such as school 
attendance or enumeration area boundaries. 

Step 2 . Once a set of regions has been identified, enrollment forecasts may be produced. The techniques 
presented in Section 2.2 may be used to accomplish this task. That technique which seems most appropriate for a 
particular region should be used with the exception that the data must pertain only to the region, rather than the 
complete district. The same or different techniques may be used for each region that has been identified. This 
decision should be based on the specific characteristics of the region as well as the availability of data. 

Forecasts of future enrollments derived for each region should be entered on Form M. First label the years 
included in the chosen planning period on Line 1 of this form. Next, on the far left-hand side of Lines 2 through 

5, identify the regions which have been examined. (If, for example, only two such regions have been examined. 
Lines 2 and 3 would be used and Lines 4 and 5 ignored.) Finally, the forecast of total enrollments in each region 
should be entered on the appropriate line for each year of the planning horizon. 

Step 3. The final step is to examine the system-wide implications of the regional enrollment forecasts which have 
been generated. First, add the regional forecasts together to derive the total school system enrollment. The 
relevant values on Lines 3 through 5 of Form M should be totaled for each year of the planning period and 
entered in the corresponding columns of Line 6. 

If a disaggregated approach for projecting total system-wide enrollments is thought to be appropriate, the values 
on Line 6 of Form M will represent the most valid estimates of future total district enrollments. In this case, no 
adjustment of the regional estimates is needed and the remaining lines of Form M may be omitted. If, however, 
the user has greater confidence in an independently calculated forecast of total school district enrollments, 
adjustments may be made to each regional forecast of enrollments so that their total is equal to the more 
acceptable system-wide forecast. In this situation, the user should enter the independently generated system-wide 
enrollment forecasts on Line 7. Next, each value on Line 7 should be divided by the corre^onding value on Line 

6. The resulting values should be entered in the appropriate columns of Line 8. These values will represent the 
annual adjustment factor which must be applied to each of the regional forecasts on Lines 2 through 5. The 
region names or identification codes should be re-entered to the left of Lines 9 through 12. Finally, for each year 
of the planning horizon, the adjustment factor on Line 8 should be multiplied by each of the regional forecasts 
on Lines 2 through 5, and the results entered on Lines 9 through 12. The values on Lines 9 through 12 will 
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represent the adjusted forecasts for the enrollments of each region in each year of the planning period. 



2.4.2 Small Area If a more refined level of geographic detail is desired the system-wide or regional enrollment 

Forecasts forecasts may be allocated to a series of smaller geographic areas. The enrollments forecasts 

for these small areas could provide valuable insight into future geographic patterns of 
enrollment growth or decline. In addition, these forecasts will provide necessary information 
for the Geographic Component presented in Chapter 5, in which the issues of attendance 
area boundaries and site selection for either school closings or construction are addressed. 

2.4.2.1 General Design The method for estimating future enrollments in small areas is similar to the dwelling unit 

multiplier method as described in Section 2.2.4 of this chapter. A modified dwelling unit 
multiplier approach, in which the yield factors for each type of dwelling remain constant 
over time, is applied to the expected number of units of this type in order to derive an initial 
enrollment forecast for the area. The initial forecast for each area is then adjusted so that the 
enrollment total for all areas is consistent with the enrollment level previously forecast for 
the school district as a whole or for the region which contains the smaller areas. Growth 
which is attributable to residential development in a particular area is thus explicitly 
considered. Changes in all other variables affecting enrollments, such as the age distribution 
of the population or birth rates, are assumed to occur uniformly in each area within the 
region, or the entire school district where no breakdown into homogeneous regions has been 
undertaken. 

A necessary input to this procedure is an estimate of future dwelling units in each area. For 
this reason, it is suggested that the previously described dwelling unit multiplier method be 
used in generating enrollment forecasts for the larger region or the school system as a whole 
where no regional breakdown is employed. As a necessary step in this procedure, dwelling 
units by type are projected. Such regional or system-wide estimates may be allocated to the 
small areas on the basis of available land in each area, and on sound professional judgement 
as to the outlook for future residential development in these individual areas. The mechanics 
of the procedure outlined below are independent of the method used in deriving the regional 
or system-wide forecasts. 
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PROCEDURES FOR FORMS N, 0, P. 



2.4.2.2 SMALL AREA FORECASTING PROCEDURES 

The procedures for allocating enrollment forecasts to small geographic areas are divided into seven major 
tasks: A) the division of the school district or region into smaller geographic areas, B) the selection of an 
appropriate number of dwelling unit types for consideration, C) the calculation of current yield factors in each 
area for each dwelling type used, D) the generation of dwelling unit forecasts by type, E) the generation of an 
initial sot of enrollment estimatoii for each area, F) the adjustment of these estimates, and G) the determination 
of grade specific enrollments. 

Part A: Area Definition . In Section 2.4.1, a technique is presented wherein the school district is divided into 
several geographic regions. Each of these regions should exhibit characteristics which distinguish it from other 
regions. Within an individual region, however, it is assumed that the neighborhoods are relatively similar. Where 
the school district has been divided into a number of regions, each region should be divided again into small areas 
or grids. Each region should consist of a discrete number of these smaller areas. In other words, no two regions 
can contain parts of the same smaller area. 

The number of smaller areas or grids chosen is not constrained by the mechanics of the procedures. However, the 
greater the number of such areas, the greater will be the computational burden. In addition, as forecasts for 
smaller and smaller geographic areas are made, the validity of such forecasts will decline rapidly. As few areas as 
possible should be defined while still providing sufficiently detailed forecasts for use in the Geographic 
Component. Since the purpose of the Geographic Component is to allocate students to schools, the number of 
areas defined should be greater than the number of elementary schools. The exact number chosen will depend on 
the size of the district and the number of schools it contains. Thirty small areas are manageable with the 
technique and will usually suffice as a maximum. However if the school district is especially large or the number 
of elementar>- schools greater than ton. this suggested maximum may need to be exceeded to make the geographic 
analysis useful. 

The shape of the defined areas or grids need not bo uniform. Figures 2-26 and 2-27 provide examples of two of 
the many ways to delineate areas within a school district. An important consideration is the availability of data. 
Data necessary for forecasting enrollments for each area must be collected for that area. It may, therefore, be 
practical to select boundaries which coincide with geographic divisions for which historical information is 
available, such as census blocks or enumeration zones. An attempt should be made, where possible, to select areas 
which encompass approximately equal population levels. While equal^sized areas are desirable, if necessity dictates 
the collapse of several areas into one, those with lesser densities should be chosen. 




FIGURE 2-26 SAMPLE SCHOOL DISTRICT FIGURE 2-27 SAMPLE SCHOOL DISTRICT 

Part B: Selection of Dwelling Unit Types . Different types of dwelling units are likely to exhibit different yields 
of public school enrollment. However, because of the increased number of computations associated with a very 
fine breakdown of dwelling types, it is suggested that a distribution be made only between single and multiple 
family units. 

Part C: Current Yields . The next major task is to determine the current yield for each area. Form N is provided 
to assist the user in computing these factors. 



Step 1. One copy of Form N must be completed for each dwelling unit type in each region that has been defined 
within the district. For example, if enrollment forecasts for three large regions have been estimated, and if two 
dwelling unit types are being considered, then six copies of Form N will be necessary. The region and the dwelling 

51 



ERIC 



unit type should be iaentified at the top of Form N. Each row in Form N will apply to a specific area contained 
in the region. These rows should be labeled in order to identify the areas being examined. 

Step 2 . Enter in Column 1 of Form N the number of dwelling units of the type identified at the top of this fonii 
which currently exists in each of the areas under consideration. 

Step 3 . Enter in Column 2 of Form N the number of currently enrolled public school students who reside in the 
particular type of dwelling unit identified at the top of this form, for each area listed. 

If the data required in Steps 2 and 3 is not readily accessible from e.xisting school records, it may be possible to 
obtain this information from a survey of currently enrolled students. The address of each student will be known. 
If the type of dwelling is not easily determined from these addresses, the students could be asked to identify the 
type of residence in which they live. This survey would not need to cover the entire student body but could 
include only a riindom sampling from each area. Inferences about the number of students residing in a particular 
type of dwelli'^.g could be drawn from this sampling. Sandburn maps, aerial photos and/or municipal or county 
fUes may also bt useful as sources for the housing inventory data. 

Step 4 . Divide each of the values in Column 2 by the corresponding values in Column 1. Enter the resulting 
values in Column 3. These values will represent the yield in the current year for dwelling units of the type 
identifieii- at the top of the form in each area. 

Part D: Dwelling Unit Forecasts. Ne.xt, a dwelling vr??; b recast by type must be generated for the school system 
or for the regions identified within the school bystem. The recommended procedure involves first the 
speciricatl-^n of an upper or lower limit to the nuinber of units in the system or region. Previous dwelling unit 
data is used along with this limit to estimate a logistics curve. As reflected in Figure 2-28, the curve is then 
extrapolated in order to derive future dwelling unit forecasts. Using this technique, the user will be able to 
calculate estimates of the number of new units expected to be constructed in each year. The geographic 
distribution of these newly constructed units among the smaller areas must now be estimated. No specific 
procedure is presented for this allocation process. The allocation should be made on the basis of first-hand 
information and insight about the characteristics of each area. In the areas that are fully developed, little 
significant growth will be expected. Other areas may be unlikely candidates for growth because of zoning 
restrictions. In those areas which have land available for development, dialogue with local developers may provide 
useful information regarding the likely location and timing of future construction. When all available knowledge 
is e.xhausted, the user should allocate new construction which has not been previously accounted for in each year 
according to the amount of undeveloped but developable land remaining in each area. 

DWELLING UNITS 



A REPRESENTS THE UPPER 
LIMIT TO GROWTH, 
B REPRESENTS THE 
CURRENT TIME PERIOD. 



FIGIJRK 2-28 DWKTJ JNO TTNTT FORECAST 




Label each year of the planning period at the top of Columns 4 through 13 on Form N. For each year, enter the 
estimated number of dwelling units in Sub-column "a" on the appropriate lines. Repeat this process for each 
region and for each dwelling unit type. 

Part E: Initial Enrollment Forecasts. Dwelling unit forecasts by type of unit for each area and for each year are 
now available in Sub-column **a." The current yield calculated in Part C may be applied to these dwelling unit 
forecasts to derive a set of initial enrollment forecasts. For each area, multiply the current yield found in Column 
3 by each of the dwelling unit estimates found in Sub-column **a** of Columns 4 throughi 13. Enter the resulting 
values in Sub-column "b" for each year over the planning period. These values represent the estimated 
enrollments attributable to the type of dwelling identified by year in each area if the yield of public school 
students from each unit were to remain constant. C O 



Part F: Adjusted Enrollment Forecasts . The initial forecasts of enrollments derived for each type of dwelling 
unit in Sub-column **b" are based on the assumption that the yield factor for each area will remain constant. In 
actuality, shifts in birth rates, age distribution, public versus private school preferences, and a variety of other 
factors will typically alter the yield. The approach recommended below assumes that the forecasts generated for 
the region or for the district as a whole will, in fact, incorporate such changes. The forecasts for each area should 
be adjusted to conform to the regional or district-wide forecasts so that the probable shifts in dwelling yield are 
reflected. 



Step 1 . Identify the yeiirs included in the planning horizon on Line 1 of Form 0. This must be done for each 
region for which an individual enrollment forecast has been generated. Only one copy of Form O should be 
completed where no regional analysis was performed. Identification of these regions should be recorded at the 
top of Form 0. 

Step 2 . Enter on Line 2 of Form 0 the estimated future enrollment in the region for each year of the planning 
horizon. 

Step 3 . Compute the total initial enrollments attributable to each dwelling unit type for each year. This may be 
accomplished by summing the values in Sub-column "b" in Form N. Enter these totals on the bottom line of 
Form N. These values represent the expected number of students enrolled in the region who reside in the 
particular dwelling unit type identified at the top of the form. 

Step 4 . For each region and for each year of the planning period, total the enrollments on the bottom line for 
each Form N completed for the region. Enter these totals in the appropriate columns on Line 3 of Form O. 

Step 5. Divide each of the values on Line 2 by the corresponding value on Line 3 of Form 0. Enter the resulting 
values on Line 4. These values indicate the adjustment factors applicable to each area within the region. 

Step 6 . Multiply the adjustment factor on Line 4 of Form O by the initial enrollment estimates for areas within 
the region in Sub-column '*b" of Form N. Enter the resulting products in Sub-column "c" of Form N. Repeat the 
process for each year of the planning horizon. These values will represent the adjusted estimates of enrollment by 
dwelling type. 

Step 7 . One copy of Form P should be completed for each region for which enrollment estimates have been 
derived. Identify the region at the top of the form. Also identify in the far left column each of the smaller areas 
contained in the region. Above each column in Form P, label the years included in the planning period. 

For each area in each year, add together the enrollments attributable to the various dwelling unit types that have 
been recorded on Form N. Enter these totals in the appropriate spaces of Form P. These values represent the total 
enrollment estimates for each area in each year covered by the planning horizon. The sum of these area estimates 
for a given year should equal the regional estimate for that year. 

Part G: Grade Specific Forecasts . The Geographic Component will typically be used to analyze the attendance 
boundaries or site selection of schools for elementary, middle, or high school students. In many cases, it will thus 
be necessary to disaggregate the area forecasts to specific grade combinations- The recommended procedure is to 
determine the percentage of total students expected to be in the particular grades of interest at the regional or 
district-wide level, for each year in the future. These factors are then multiplied times the total enrollment 
forecasts for all areas within the region. The regional or district-wide factors may be calculated by performing the 
cohort survival technique, adding together the grade totals that make up a particular grade organization, and then 
dividing that sum by the total student body. The resulting fraction will indicate the percent of all students in a 
given combination of grades for a particular year. 
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2.5 Racial The expected racial composition of future enrollments may be of interest to many school 

Composition systems in terms of educational needs and racial balance among schools. No unique 

technique has been designed to forecast non-white enrollments in this chapter. Rather, the 
suggested approach is to repeat previously described procedures in each case replacing all 
data pertaining to enrollments with data for non-white enrollments only. The following brief 
discussion is intended to provide some guidance in the use of the various techniques. 

2.5.1 Cohort The cohort survival technique may be used to forecast future non-white enrollment levels by 
Survival substituting non-white enrollment by grade whenever enrollment data is needed in the 
Technique procedures described in Section 2.2.1. If possible, birth data by race should be used in the 

derivation of initial grade enrollments. 

In instances where the racial composition of enrollments is changing very rapidly, the cohort 
survival rates arc apt to vary considerably from one (1.0). These rates may also exhibit a 
large degree of fluctuation over time as the racial composition changes. This possibility 
renders the cohort survival technique less appropriate since the method itself assumes stable 
rates of change. Extreme caution should be used when employing this method. 

2.5.2 Time Trend The procedures described in Section 2.2.2 for extrapolating past trends may be an 
Projections appropriate technique to use in projecting non-white enrollment levels. The only required 

data is historical non-white enrollment information. Again, if a dramatic change has been 
occurring in racial composition, the use of this technique will involve a high degree of 
uncertainty, especially if a Type A, linear or straight line curve is used to represent future 
trends. A nonlinear pattern is more likely to yield acceptable results. In specifying the upper 
or lower limit for the non-white enrollment level, the user should examine the limit which 
was specified for total enrollments. An estimate of the percent of this eventual total 
enrollment limit thought to be non-white could then be used to derive the limiting value to 
apply when forecasting non-white enrollments. It should be cautioned, however, that in 
some districts while total enrollments may be decreasing, non-white enrollment may be on 
the rise. Extreme care should be exercised when selecting an appropriate curve. 

2.5.3 Ratio Method The ratio method may also be used to forecast non-white enrollments. The enrollment data 

used should pertain to non-white students only. A stronger relationship might be expected 
to exist between non-white enrollments in the local school system and the level of non-white 
population or enrollment for the county, SMSA, or state, than between local non-white 
enrollment and total population or enrollment for the larger area. If forecasts of non-white 
population or enrollments are available for the larger area, they should be used as the 
appropriate measure of future areawide trends. 

2.5.4 Dwelling Unit When this technique is used to forecast non-white enrollments, non-white student yields 
Multiplier should replace total enrollment yields. The dwelling unit inventory and subsequent forecasts 
Technique of this variable would be similar to that used in the generation of forecasts of total 

enrollment levels. 

If the racial composition in the school system has been changing rapidly, caution should be 
used in the extrapolation of yield factors for non-white enrollments. If these yields have 
increased or decreased significantly in the past, then an extrapolation of this trend may 
result in unrealistically high or low forecast values. 

2.5.5 Enrollment Forecasts of non-white enrollments in each grade may be generated in exactly the same 
Forecasts manner as that presented earlier. The enrollment data would, however, encompass only 
by Grade non -white students. 

2.5.6 Geographic Perhaps the most important planning aspect of future non-white enrollments is their 
Distribution of geographic distribution. This may be estimated by following the procedures exactly as 
Non-white presented in Section 2.4 of this chapter, using non-white rather than total enrollment data. 
Enrollments The region or area boundary definitions should be identical to those used in predicting the 

distribution of total enrollments. The total enrollment estimates for each region or area may 
be used as a check on the validity of similar estimates generated for non-white students. 

In summary it is quite possible to use the procedures described in previous sections of this 
chapter to derive forecasts of non-white enrollments, thereby drawing inferences regarding 
the likely racial composition of students in the school system. Caution should be used 
because the variance in non-white enrollments may be greater than that of total enrollments. 
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thus adding to the degree of uncertainty associated with these foreca5ts. 



2.6 Uncertainty In the preceding sections, techniques ha\e been presented for projecting total enrollment 

levels, enrollments in each grade, and the geographic distribution and racial composition of 
future public scnool students. Each of these projections will be characterized by uncertainty, 
thf nature and extent of whicii w:ll vary from one technique to the next, and from one 
school district to another. The objective of this section is to examine approaches for 
considering li:i5 uu. 'tainty. Tne concept of confidence intervals introduced in Chapter 1 is 
further exarmued as means for measuring me uncertainty associated with a particular 
enrollment forecast, i 'vond this a set ot factors is identified whicn might cause actual 
enrollment levels to diverge from forecast levels. Procedures for adjusting the forecast values 
in light of expectations regardmg these specific factors are suggested as a means of reducing 
uncertainty. 

2.6.1 The Measurement Confidence intervals or bands may be used to measure the uncertainty associated with a 

of Uncertainty particular enrollment forecast. A confidence interval shows the range of values which might 

be expected to occur for a specified confidence level. Suppose, for example, that the 
confidence intenal illustrated in Figure 2-29. was estimated for a confidence level of 0.95. 
The user would be ninety-five percent certain that the enrollments in each year would fall 
within the range bracketed by the upper and lower limits shown as Lines A and B 
respectively. 

ENROLLMENT 




TIME 

FIGURE 2- 29 SAMPLE CONFIDENCE INTERVAL 



Reliable estimates of such confidence inten'ais might be used to assist the user in the 
decision-makinf^ process. For example, suppose that tne estimated enrollments in each year 
of the planning period appeared as Line A in Figure 2-30 and that the student capacity was 
represented by Line B. This figure indicates that enrollments would be expected to exceed 
capacity in the sixth year of the planning period. However, because of the uncertainty 
involved in the forecast, this shortage of space might well be encountered at an earlier or 
later date. A confidence interval may be estimated for this forecast, as illustrated in Figure 
2-31. This interval would indicate that there was a possibility within a nine.y-five percent 
confidence level, that th's shortage could occur as early as the fourth year oi the planning 
period, and the user could be more than ninety-five percent sure that the shortage would 
exist by at least the ninth year of the planning penod. The sixth year would still represent 
the most probable estimate of the shortage; however, the introduction of confidence 
intervals would provide added insight into the flexibility which might be desirable in the 
future facility plan and into the risks associated with various alternatives. 

As noted in Chapter 1. several distinct approaches could be used in estimating confidence 
intervals for enrollment forecasts. The statistical approach would involve estimating 
confidence intervals based on variation in the historical data used to derive the forecast 
its<*lf. The calculations using this approach would, in most cases, be both complex and 
laborious, and the potential additional insight gained would probably not be sufficient to 
offset the additional required effort A more fundamental objection stems from the fact that 
these confidence intervals would be based almost entirely on historical data and would not 
facilitate the incorporation of expected future conditions in the school system. For these 
reasons, specific procedures are not presented for the calculation of confidence intervals 
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using this approach. 
ENROLLMENT 



T B 



b TIME 



a REPRESENTS THE CURRENT YEAR, 
AND b THE 6th YEAR OF THE 
PLANNING HORIZON. 



FIGURE 2-30 ENROLLMENT FORECAST AND SCHOOL CAPACITY 



ENROLLMENT 




^ a REPRESENTS THE CURRENT YEAR, 
AND b AND c REPRESENTS THE 
4th AND THE 9th YEAR OF THE 
PLANNING HORIZON RESPECTIVELY. 



" TIME 

FIGURE 2-31 ENROLLMENT FORECAST WITH CONFIDENCE INTERVAL 



The alternative subjective approacii tnat is recommended is based upon user specified 
potential high and low values for certain inputs to the basic forecasting techniques already 
described. These procedures are repeated using first the high estimates and then the low 
estimates. The resulting forecasts represent the likely upper and lower limits for future 
enrollment trends. While statistically less rigorous, this approach may have more intuitive 
appeal and is likely to make better use of first-hand knowledge concerning the unique 
characteristics of the school district. 



The most difficult aspect of this subjective approach is tne specification of high and low 
values for the variou:> inputs. For this reason several values for high and low specifications 
may bo used to determine a series of confidence intervals. While the validity of the high and 
iow estimates will be difficult to test, the assumptions upon which subsequent forecasts are 
based will be available for scrutiny. The impact on the confidence band resulting from 
changes to these high and low speciTications w'll itself be of interest. If the impact of two 
different sets of likely high and low values can be shown to be very slight, for example, then 
the need for extensive debate concerning the precise specification of high and low values will 
have been eliminated. 



The estimation of confidence intervals using the subjective approach for each of the 
enrollment forecasting techniques outlined in Section 2.2 is briefly described below. 



2.6.1.1 Cohort This technique involves the computation of a series of survival rates using past enrollment 

Survival data. These past rates are averaged or extrapolated and applied to current enrollments to 

Technique derive forecasts of future enrollment levels for each grade. The initial grade enrollment is 

estimated on the basis of births five or six years previously. The projected grade-survival 
rates and the projected birth-survival rates may, of course, over-or under-estimate the actual 
rates which will prevail during the planning period. On the basis of variations in the previous 
values for these rates and the user's perception of future trends, a high and low value for 
each may be specified. For example, if the average survival rate for students progressing from 
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the sixth to the seventh grade was equal to 1.05, the most probable forecast would be 
derived using this value. If the user believed that each of the survival rates could conceivably 
be ten percent higher or lower, the high and low survival rates would be specified as 1.155 
(i.e., 1.05 X 1.10) and .945 (i.e.. 1.05 .\ 0.90) respectively. These values would represent the 
user's best perception as to the reasonable maximum and minimum values which the survival 
rates could take. In other words, it would be thought quite unlikely that future values for 
this sur\ival rate would bo greater tnan 1.155 or less than 0.945. 

The procedures of the cohort survival technique should be repeated twice, using first likely 
maximum sur\'ival rates and then likely minimum survival rates. The resulting two additional 
sets of forecasts will represent a confidence band for future enrollments as illustrated in 
Figure 2-32. 



KXROLLMENT 



A REPRESENTS THE MOST 
PROBABLE ESTIMATE, AND 
H AND L THE LIKELY HIGH 
AND LOW ESTIMATES 
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TIME 



FIGURE 2-32 CONFIDENCE INTERVALS-<:0HORT SURVIVAL 



2.6.1.2 Time Trend Confidence intervals for Type H curves may be derived by specifying high and low estimates 

Projections of the eventual maximum enrollment level (Line 8, Form F). The procedures described for 

extrapolating this curve would then be performed using first the high and t.hen the likely low 
values for this maximum. The resulting sets of forecasts would represent tne limits for the 
confidence band for future enrollments. A typical confidence band thus derived is illustrated 
in Figure 2-33. 

ENROLLMENT 

A 

A AND B REPRESENT THE 
^ LIKELY HIGH AND LOW 

VALUES FOR THE MAXIMUM 
ENROLLMENT LEVEL. 



TIME 

FIGURE 2-33 CONFIDENCE INTERVALS-LOGISTICS GROWTH CURVE 




Confidence intervals for Type C curves may be similarly determined by specifying the 
eventual minimum enrollment level (Line 8, Form G) first with a high and then with a likely 
low estimate as illustrated in Figure 2-34. 



These likely high and {ow valups may be estimated by making different assumptions 
regarding future densities, /(jiiing patterns, birth rates, and other factors influencing 
deve opment. An analogous procedure i^ not available for Type A curves. 
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ENROLLMENT 
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2.6.1.3 Ratio Method 



2.6.1.4 Dwelling Unit 
Multiplier 
Technique 



2.6.2 Forecast 

Adjustments 



TIME 

FIGURE 2-34 CONFIDENCE INTERVALS-LOGISTICS DECLINE CURVE 



Confidence intervals may be derived for enrollment estimates using the ratio method by 
making assumptions about the potential high and low value for the larger area population or 
enrolinient forecasts, and/or the ratio itself. Higti and low estimates for the larger area may 
already be available. If not, the user is encouraged to experiment with several sets of such 
values that seem reasonable. Initial high and low specifications for the ratio will be more 
difficult to determine since this ratio is not linked to any single measure of local or regional 
conditions. The procedures of the ratio method may be reiterated using these high and low 
estimates for future large area forecasts and for the ratios. The resulting forecasts will 
represent the limits of the confidence band. 

Confidence intervals for enrollment estimates using the dwelling unit multiplier method may 
be generated by specifying high and low assumed values for the eventual maximum number 
of dwelling units as well as the projected student yields. The high and low estimates for the 
number of dwellings of each type may be obtained by considering the impact of alternative 
local economic conditions, and local government development policies. Likely maximum 
and minimum values for the yield factors may be estimated by using different assumptions 
about the future ago distnbution of the population and/or birth rates. The set of high 
estimates can be used to derive the upper boundary of the confidence band, and the set of 
low estimates used to generate the lower limit by reiterating the forecasting procedures. 

The most difficult task in the estimation of confidence intervals using this approach will be 
specifying realistic and appropriate high and low values. Ail available previous data should be 
carefully examined. In addition, assistance might be sought from sources such as a local or 
regional department of planning or bureau of vital statistics. 

The validity of those confidence intervals will be dependent upon the quality of the high and 
low values used. The use of a subjective approach in determining those values presents an 
opportunity for the integration of sound professional judgement with explicit statistical 
forecasting procedures. 

It may be possible to further reduce forecasting uncertainty by examining several contingent 
trends in factors not explicitly dealt with in the projection techniques. Each of the 
previously difjcussed enrollment forecasting techniques is based upon a specific set of 
assumptions. Thf procedures themselves merely translate past data into forecast values on 
the basis of these assumptions. Certain events which may not be accounted for in the 
mechanics of the forecasting technique will significantly impact future enrollment patterns. 
A list of such phenomena is presented below. This list should be carefully examined to 
determine which, if any, of the potential situations might be of importance in the particular 
school district. In those instances where the events have not been adequately incorporated 
into the technique used to derive the initial enrollment forecasts, an adjustment should be 
made. For example, suppose that a relatively large trailer court was expected to be 
developed at some pomt in the future. If no significant trailer court development activity 
had occurred in the past, tnen none of the forecasting techniques would be expected to pick 
up the discrete increase in enrollments which might result. The number of additional public 
school stuuonts attributable to this future complex should, therefore, be independently 
estimated. The previously developed enrollment forecast would then be adjusted by adding 
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the estimated trailer court enrollments to it. 



This adjustment process may be performed at any level of detail as long as it is possible to 
identify the additional students by geographic location, age, race, or any combination 
thereof. 

It should emphasized that enrollment adjustments for a particular phenomenon or unique 
event should be made only if it was clearly not considered by the previously used forecasting 
technique. Careful thought must be given to precisely which phenomena have and have not 
been addressed. If the user believes that the future trend in one or more of the factors 
considered in the original forecasting tecnnique will significantly differ from the historical 
trend, an adjustment to the initial forecast may be appropriate. For example, suppose that 
the trend in public versus private school preferences among families residing within the 
district resembled that curve shown in Figure 2-35. 
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FIGURE 2-35 ADJUSTMENTS DUE TO CHANGE IN TRENDS 



If this trend were expected to continue as illustrated by dotted Line A, then explicit 
consideration need not be given to this factor as its effect on public school enrollments 
would be implicitly incorporated into each of the forecasting techniques. If, on the other 
hand, this trend were expected to shift dramatically so that the pattern resembled dotted 
Line B, an adjustment would be necessary. Thus, whenever an abrupt change in the trend of 
any factor influencing public school enrollments is expected, the magnitude of this change 
should be evaluated and an adjustment to the basic forecast considered. 



A second type of potential change that might not be incorporated into the forecasting 
techniques would be a unique, discrete alteration in some factor influencing public school 
enrollments. For example, suppose that the past trend exhibited in public versus private 
school preferences appeared as in Figure 2-36. Again, if the trend was expected to continue 
relatively unaltered, as shown by dotted Line A, no adjustment would be necessary. If, 
however, the user, possibly through personal contact with local private school officials, 
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FIGURE 2-36 ADJUSTMENTS DUE TO UNIQUE EVENTS 



expected a major discrete change in this preference, then the future pattern might appear as 
Line B. This phenomenon could occur as the result of the closing of one or more private or 
parochial schools. An adjustment to the public school enrollment forecasts would then be 
called for in t ach year of the planning period, beginning with the year in which the discrete 
change was expected. 

The following list briefly describes some of the changes which may warrant forecast 
adjustments. Additional considerations are presented in Chapter 7. 

Public versus private school preferences. A change in private school demand may be brought 
about by a shift in the reli^iious composition of the population, or may result from a change 
in the availability of nearby private or parochial schools. A review of private school trends 
should focus on the entire region, as private and parochial school trends in surrounding 
school districts may impact the local public school system enrollments. Particular attention 
should be devoted to the possibility of major private school closings or openings. 

Residential development . An adjustment might be appropriate if a very large subdivison or 
apartment complex was scheduled for construction or demolition at some point over the 
planning period. Similarly, a significant change in the number of families residing in trailers 
or mobile homes could also rapidly alter ^uture public school enrollments. In all cases these 
proposed comple.xes should represent a distinct departure from existing trends. Where the 
proposed development appeared to be a continuation of existing patterns, it might well 
already be accounted for in the basic forecasting technique. 

Birth trends. The abrupt alteration of birth rates which occurred in the 1960's significantly 
affected enrollments in many school districts. Birth rate forecasts should be reviewed at the 
national, state, or local level to examine recent and expected local birth trends. 

Migration trends. Fundamental causes of inter- and intra-regional migration should be 
reviewed in an effort to detect the possibility of a distinct shift in migration trends. An 
abrupt change in the regional economy could influence migration into or out of the 
metropolitan area. A major road, utility extention or commercial development could 
influence? migration from one school district to another within a metropolitan area. 
Indications regarding the likelihood of a disruption in historical migration patterns may 
necessitate an enrollment adjustment. 

A^e distribution. Tho age distribution of families residing within the boundaries of the local 
public school system will significantly affect enrollment levels. In many neighborhoods, 
families tend to remain at the same residence after theii children have goiie through the 
school system. As these fainil'es reach retirement age Uvjy are mere likely to leave the 
district, vacating homes which may be reoccupied by younger families with school age 
children. In casfi such as new suburban commimities where a large number of persons 
moved into the district during the same time period, many are olso likely to move out at 
roughly the same time. A dramatic and rapid change in the average age of the school 
district's population and hence enrollments could occur. Wheve this *cy cling' effect is 
expected, an adjustment of future enrollment estimates may be necessary. A careful 
examina* rtn of ^ny available data reflecting the age of residents withiu the school system 
will assist in identifying the potential for such rapid neighborhood turn-over, and the likely 
magnitude of its consequences. 

Annexation /Mergers. The annexal.v^n of additionaJ land by tho school system will, of 
course, aff?ct future enrollment. Since this one-time e^ent would not be included in any 
historical dala, its pcterstial effect on enrollments must be independently estimated and 
added to the basic forecast; which have been derived. ASso, when several school systems are 
combined into one, enrollment forecasts for each of the school systems would need to be 
calculated separately , and then added together. 

Institutional changes . A major change in the disposition of a military base or ether federal 
installation may occur verv' suddenly, often with significant impact on the surrounding 
comirjunity. Th'j closing or opening of a major industrial plant, university or other large scale 
employment center would have a rimila^ effect. Knowledge of this kind of major community 
impact will necessitate .adjusting the enrollment forecasts. 

'ihe above list is not inclusive, but is intended tc suggest the types of phenomena which 
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should be considered, and if relevant, adjusted for in the enrollment forecasts. Where it is 
believed probable that a major shift in trends or a unique event has not been accounted for 
by the forecasting technique, the user should attempt to estimate the magnitude of shifts 
and adjust the initial forecast accordingly. If used with discretion, this adjustment, should 
increase the validity of the enrollment forecasts. Blind adherence to a set of forecast values 
simply because they have been statistically derived, should be avoided. An initial forecast 
developed with any of the above techniques should be viewed as a base line from which to 
deviate when warranted by the user's judgement and knowledge of the school district. The 
accuracy and validity of the enrollment forecasting techniques will, in the final analysis, 
depend largely on the skill and diligence with which they are applied. 
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Chapter 3: Facility 

Component 

The objective of the Facility Component is to examine the impact of expected enrollment 
levels on future facility needs. These expected facility requirements may then be compared 
to the school district's existing facilities so that any shortage or surplus of educational space 
can be identified. 

.1 Over\'icw The Facility Component serves as the link between future enrollment forecasts and the 

development of capital planning strategies. It requires that enrollment forecasts be available, 
whether generated by th^' previous component or independently derived. The procedures 
will assist in translating enrollment forecasts into the estimated number of teaching stations 
or amount of square footage, or both, necessary to accommodate them. Comparison of the 
projected space requirements with existing or planned school buildings will indicate the 
dimensions of the planning problem. 

With this information the user may formulate alternative strategies for resolving any serious 
excess or deficit space situations. Guidance for developing such strategies is presented in 
Chapter 7, 'Planning Considerations." Once identified, a strategy may be "tested" by 
entering the proposed standards, policies, and/or structural modifications into the 
appropriate parts of the System and examining the facility, fiscal, and geographic 
implications. 

The required teaching stations or square footage implied by a given enrollment forecast will 
be dependent upon the educational programs and policies unique to each school district. 
This is recognized in the System by requiring that the user specify several critical standards 
and policies which may impact future facility demand. Additional flexibility is provided that 
allows the analysis to be conducted on a district-wide, on an individual school, or on a 
subject area or educational space basis, depending on the needs of the school district. Thus, 
for example, some districts will be satisfied to examine the overall excess or deficit of space, 
while others will want to examine probable conditions for a particular school or for special 
kinds of space. 
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The user is encouraged to repeat the analysis in order to examine the impact of modified 
standards or policies. Similarly the effect of alternative enrollment forecasts might be 
considered. By using several enrollment forecasts, the user wit! better understand the extent 
to which future facility needs may be dependent upon unpredictable variables in the 
community itself. 

The next section of this chapter briefly outlines the technique used in the translation of 
enrollment forecasts into facility needs and examines the assumptions underlying this 
technique. The third section presents the step-by -step procedures necessary to carr>' out the 
basic calculations. A final section is included to assist in analyzing and interpreting the 
technique itself along with the resulting output. An example is included to illustrate the 
necessary* steps. 



3-2 General Design The technique employed in this component requires the conversion of expected student 

enrollments into a measure of the effective impact of this enrollment. This measure is 
expressed in terms of the average number of students which must be accommodated at any 
given time during a typical school week. The concept becomes especially important where 
the analysis is to be conducted on a subject area level of detail. This "effective enrollment" 
level is then translated into a measure of concomitant facility needs. The translation may be 
done in terms of the number of teaching stations which will be needed, or the amount of 
square footaye which will be required, or both. Finally, the chosen measure(s) of facility 
needs is compared to the corresponding measure(s) of existing facilities in order to identify 
the nature and magnitude of any potential future shortage or surplus of educational space. 



3.2.1 



Calculating 

"Effective 

Enrollment" 



The technique used to translate the absolute number of enrolled students into the number of 
students which must be accommodated at any given time, i.e., the level of "effective 
enrollment.'* may be summarized by the following mathematical expression: 



(1) 



5 I A,. W: 
{ 




The variables used in this expression are defined as follows: 



the 'effective enrollment* level (i.e., the number of students expected to be 
physically in attendance at any given time during a typical school week) 



Nj : the number of students enrolled 

Ajj : the average number of courses taken by each of the N students 

Wjj : the average number of periods per course each student attends in a typical school 
week 



P|j the number of periods per day in which classes are held 

D|j : the number of days per week in which classes are held 

U|j : the desired maximum utilization rate (i.e., the average percent of educational 
space which is occupied at any given time over a typical school day) 



The subscripts i and j associated with the variables refer to the school and subject area (or 
educational space type) being examined respectively. For example, Ejj may be read as the 
effective enrollment in school J_in subject areaj^. 

As noted, the level of analysis should be varied depending upon the needs of each school 
district. The task of estimating future effective enrollments may, therefore, be performed for 
any of several levels of detail. The user who wishes to examine each school individually 
should simply interpret each of the variables in equation 1 as applying to a particular school 
i. Those who wish to conduct the analysis for the district as a whole should ignore the 
subscript i and treat each variable as being applicable to the entire school system. Similarly, 
the option of computing the expected effective enrollments for individual subject areas or 
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educational space types is availabk-. The number of such subject areas and the criteria for 
allocating a particular course or group of courses to a specific category must be left to the 
discretion of each user. Thus, for example, some districts will want to consider all academic 
courses individually, others wil! want to separate those requiring "regular" versus "large" 
classrooms, and still others Will be content to lump them all together. 

In considering possible subject areas, the ultimate use of the estimates should be kept in 
mind. Because the component is intended to identify the nature and magnitude of future 
facility needs, distinctions between various subject areas should generally be confined to 
those which reflect some actual physical differences between educational space 
requirements. In situations where the district wishes to examine all educational space types 
together, the j subscripts should be ignored. The variables should then be interpreted as 
applying to all educational space types combined. This latter approach m\\ usually be more 
appropriate at the elementary school level where special facilities such as science labs or 
industrial arts workshops ar<^ less prevalent. 

The logic .'m equation 1 represents a modification of techniques developed by Professors 
Marion Conrad and Basil Castaldl. The product W- represents the number of periods 
per week the average student attends classes, at a particular school i in subject area j, if 
appropriate. Suppose that a district wishes to estimate the effective enrollment at a 
particular school i in subject area j, e.g., academic subjects requiring standard sized and 
equipped classrooms. Further suppose that each student at this school takes an average of 
three classes in this subject area each semester, and that each of these classes meets five 
periods per week. Ajj Wy would therefore equal fifteen. This would mean that an average 
student spends fifteen periods per week attending courses within subject area j. 

The product P|j D- is the number of periods per week that classes are held. If a specific 
school holds classes for six periods each day (P- ), five days per week (Dj. ), then Py Djt 
would be equal to thirty. This figure represents the total number of periods per weeK thai 
classes of this type may be held. In this example, Ajj Wjj I?-- Djj would be equal to fifteen 
divided by thirty, or one-half. This ratio would represent tne fraction of the school week 
that an average student spends attending courses in subject area j at the school in question, 
and would imply that, on average, only one-half of the total number of students (N^) are 
actually attending subject area j classes at any given point in time. For this subject area the 
effective enrollment is one-half of Nj . Therefore the required facility for subject area j need 
only be large enough to accommodate one-half of the total students at a time. If total 
enrollment was 800, then only 400 of these students would be expected to attend classes in 
subject area j during an average class period during the school week. This assumes that class 
scheduling could be arranged so that all educational space is occupied in each of the periods 
throughout the school week. 

This latter assumption is, of course, often not necessarily possible or desirable. A "utilization 
factor" is thus incorporated into the equation whereby the user may maintain some desired 
level of fiexibility As specified by the user, this utilization rate may theoretically range from 
zero to one. More commonly it will range from .80 to .95, depending on grade level 
organization and on the unique features associated with a particular school or group of 
schools. The application of a urilization factor which is less than one serves to increase the 
implied level of effective enrollment, thereby maintaining a certain amount of space 
flexibility. If, for example, the district specified a utilization rate of .85, the effective 
enrollment for the school in the previous example would be 400 divided by .85, or 
approximately 470. With equation 1 the example can be summarized as follows: 



It can readily be seen that a change in any of the variables in equation 1 will significantly 
impact the resulting measure of effective enrollments. If the school system wished to 
maintain a higher degree of fiexibility, for example, it might choose a lower utilization rate. 
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With a utilization rate set at .80 instead of .85 in the above example, the effective 
enrollment level would increase to 500: 



3.2.2 



Calculating 

Required 

Space 



I 

= J 800 




500 



If instead, the user wished to reduce the effective level of enrollment, a staggered sessions 
policy might be considered. With the establishment of a one hour stagger, classes would be 
held seven periods each day instead of six, and the effective enrollment level would fall to 
approximately 403: 



E:: 




403 



Each district is encouraged to ex, riment with alternative values for the variables in the 
equation. However, it must be remembered that these variables represent actual standards or 
policy decisions and their modification may involve serious educational program and fiscal 
drawbacks. The trade-offs associated with such policy changes must be carefully evaluated. 

The equation described above serves as a mechanism by which the effective enrollment of a 
particular school and subject area may be estimated. The next step is to translate this 
effective enrollment level into some physical measure(s) of the requisite educational space. 
As previously noted, each district may elect to measure the space in terms of the required 
number of teaching stations, or the number of square feet, or both. In the case of teaching 
stations, the effective enrollment is divided by the user specified value for the desii^d 
maximum number of students per teachmg station as in the following equation: 



(2) 



RTS.. 



/ 



where J^TS- represents the required number of teaching stations, in school i, subject area j, 
and where represents a standard for the desired maximum number of students per 
teaching station, as specified by the district. 

If, for example, the effective enrollment level (Ejj ) had been estimated at 400 students, and 
if the district desired no more than thirty students at each teaching station (i.e.,Tjj = 30), 
then the required number of teaching stations would be equal to 13.33. Most districts would 
then choose to round up to the next highest teaching station. 

RTS.j = 400 / 30 - 13.33 or 14 (rounded) 

If the district wished to compute a square footage measure of future facility needs, the 
estimated level of effective enrollments would simply be multiplied by the desired minimum 
number of square feet per student, as in the following equation: 



(3) RSFjj 



X F- 



where RSF-- represents the required amount of square footage, in school i, subject area j, 
and Fjj is the desired minimum number of square feet per student. If, for example, the 
district wished to allocate a minimum of twenty-five square feet to each student, i.e., Fji « 
25, then the amount of square footage required to accommodate an expected effective 
enrollment level of 400 would equal 10,000. 



RSFy 



400 X 25 = 10,000 sq. ft. 



Both the students per teaching station and the square footage per student standards wiJl 
require that each district establish precise definitions of teaching stations and square footage, 
i.e.. gross or net of hallways, storage space, etc. The only requirement of these definitions is 
that they be strictly and consistently adhered to throughout the Component. 

3.2.3 Calculating the The final task involves a comparison of the required facilities with existing school space. This 

Space Surplus comparison will represent the estimated gap between future facility needs and the existing 

or Deficit facilities. Information regarding the direction and magnitude of any such gap should assist 
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the district in evaluating the ability of its existing facilities to accommodate expected future 
enrollments, while maintaining school standards and policies within an acceptable range. 
Calculation of the space surplus or deficit will, of course, necessitate that the required and 
existing facilities be measured in the same units. Either of the following equations may be 
used: 

(4) CD.j. = RTSj. - ETS.. 

and/or 

(5) CD.. = RSF.j - ESFj. 

where CD represents the capacity differential or need, RTS represents the required teaching 
stations, ETS represents existing adequate teaching stations, RSF represents the required 
square footage, and ESF represents existing adequate square footage. When CD is a positive 
number, there is a space shortage, because requirements outstrip existing facilities. 
Alternatively when CD is negative, existing facilities exceed requirements, causing an excess 
or surplus space situation. In all cases the capacity differential may be calculated for 
individual subject area space, individual schools, and/or the whole district* 

To complete the previous example, if the existing teaching space within a school consisted of 
ten adequate classrooms and a requirement for fourteen had been calculated, a space deficit 
would exist. 

CD.. - 14 - 10 = 4 

Similar calculations could be made using net or gross square feet as a measure, providing, of 
course, that required and existing space were both measured with a similar definition in 
square feet. 

A critical consideration in the above calculations is the adequacy of the existing space. Any 
analysis that includes unsatisfactory teaching stations or square footage as part of the 
measure of existing space may seriously distort the final estimates of space need. It is 
important that a traditional school building survey be conducted to identify inadequate 
space and those maintenance or rehabihtation costs necessary. This space should then either 
be removed from the existing space inventor>', or retained with the realization that specific 
improvement costs bo included in the Fiscal Component- A number of r^'^nblished survey 
techniques are referenced in the bibliography. 

These considerations are further complicated by the fact that the comparison of required to 
existing space must be forecast for a series of years. Any space expected to become 
inadequate at some point during the planning period will have to be recognized in the 
analysis. 

3.2.4 Calculating The projected capacity surplus or deficit c ?a>L -i^'tes the major product of the Facility 

Required Component. Some school districts will aisc Wi.at to consider the number of teachers 

Teachers necessary to serve the projected student enrollment. This will be especially important for 

those districts interested in forecasting future operating costs as part of the Fiscal 

Componen'.. 

Two approaches may De used to project required teachers, Those districts with a distinct 
student-tearher raMo un mind and interested in overall teacher requirements rather than 
specific subject area requirements may convert projected enrollment into teachers by using 
the following equation: 

N. -s- STR 

(6) RT. - 

TA 

where RTjIl the required teachers for school i or for the school district as a whole; Nj 
represents tht projected enrollment; STR represents the average student-teacher ratio; and 
TA represents whe average number of periods taught by a teacher expressed as a percent of 
all the periods in school day. 
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Thus, for example, in a school with a projected enrollment (Nj ) of 800 and a desired ratio 
(STR) of twenty-four students for every teacher, approximately forty teachers would be 
required it* the pverage teacher taught five out of every six classes (i.e., TA = .83). 



800 ^ 24 



RT; - 



40.2 



.83 



A second approach may be more appropriate for districts that want to calculate the required 
teachers for specific subject areas. 



All the terms have been previously defined. The numerator is the number of student periods 
per week divided by average classroom size which yields class periods per week for a given 
subject area. The denominator is the average number of classes taught each week by a 
teacher for this subject area. Note, in this case the average should be expressed as a total 
number of classes, rather than as a fraction as contained in Equation 6. 

Using this formula, if 600 students wanted to take subject area x, in a school district where 
the average teacher of this subject area taught twenty -five classes per week, and the average 
class size consisted of twenty-two students, then approximately six teachers would be 
required. 



Independent of the approach used, the number of required teachers will have to be 
expanded to account for counselors, librarians, administrative and other support personnel. 
A suggested approach is presented in the Fiscal Component. 
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PROCEDURES FOR FORMS A & B. 



FACILITY COMPONENT PROCEDURES 

The basic instructions necessary to carry out the facility analysis can be completed with the use of two forms. 
Form A provides the basic work sheet with which space requirements can be calculated for any time period into 
the future. Form B uses historical information to determine two of the important variables that are subsequently 
used on Form A. The completion of these two forms will allow analysis at any level of detail desired. 

The procedures require the assemblage of an e.xtensive amount of information. Specific data categories are 
summarized below, along with their typical source and sample values. These values are used to illustrate the 
Facility Component procedures in the example at the end of the report. 



Form 


Tn f r^rm n f inn 
liiLuniiuLiuii 




Source 


A R 


ocnool iNume 


T I H\ph 


Tl^pr sunnlipd 


A R 


ouojccu rvrea 


A H om i P 1 n nmipcoc 


TTcpr HpfinpH 


A 


Planning Period 


10 years 


User defined 


A 


Projected Enrollment 


880 (1975) to 479 (1985) 


Enrollment Component 


D 


nibl/UriLdl VyUUliH: 

Enrollment 


180 in Math I fl971) etc 


User supplied 


D 
D 


nistoncai rcnuuD 
per Course 


^ fimocfipr wpptf — Mnfh T 

(1971), etc. 


User supplied 


A 


Periods per Day 


6 


User defined 


A 


Days per Week 


5 


User defmed 


A 


Utilization Rate 


.90 


User defined 


A 


Desired Students per 
Teaching Stations 


25 


User defined 


A 


Existing Teaching 
Stations 


12 


User supplied 


A 


Desired Sq. Ft. per 
Student 


30 


User defined 


A 


Existing Sq. Ft. 


9000 


User supplied 



At the outset several preliminary decisions must be made regarding the time frame, focus, and measures of space 
to be used in the procedures. 

Step 1. Planning Period . Select an appropriate time horizon. Those school districts that have conducted the 
Enrollment Component will have abready evaluated the tradeoffs between the need for an adequately long 
planning period and increasing levels of uncertainty. Those that have not yet established a time horizon must 
attempt to arrive at some reasonable balance between these two conflicting considerations. The procedures 
outlined below are applicable for any number of years. 

Once a time frame has been selected, indicate the forecast years above each column in Form A, beginning with 
the current year and extending through the last year of the planning period. The current year is included to 
provide a check on the validity of the procedures being used. 

Step 2. School and Subject Focus . Select the appropriate level of detail at which to conduct the analysis. The 
longer the planning horizon is extended, the more difficult detailed analysis will become. Subject area enrollment 
Is likely to vary considerably in response to long-term social, legal, and economic trends. Therefore, in very 
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long-range plannin;; silualions, many dislricls will want lo focus on dislrict-wido requiremenls. Where a shorter 
timi'-friimc is UM'd, individual mIioo! and subjocl area forecnsi^ may bo more useful. Experimentation with 
different levels of analysis is eru*oura^;i*(l. 

Those districts u ishin^ to conduct the analysis of future facility needs on a district«wide basis for all courses 
together should complete only one copy of Form A and Form B. (n this cast\ each variable used in Form A and 
Form B will represent a disiricl-widt* nieasiir". and subscripts i and j referring to a particular school and subject 
area should be ignored. 

Those w ishin^ lo conduct the analysis separately by sciiool will need lo complete Forms A and B for each school 
within the schor l sAsteni. In this situation the resullin|i values on each copy of Form A must be added together to 
derive totals for the school di.-.trict as a whole. 



Districts wishin|» to conduct the analysis by subject area must define each variable in Form A and B for one 
subject area only, .'oniplelinji S4.'parate forms for each subject area or educational space type to be examined. 
Finally, those wishin^i to examine specific subject areas within a particular school must consider each variable in 
Form A as it applies to the particular subject area j vvithJn school i. In this case i times j copies of Forms A and B 
would have to be completed to analyze the enure district. The subsequent steps may not always explicitly refer 
to the school or subject area. However, it must be kept in mmd that the treatment of each variable is implicitly 
associated with a particular school and/or subject area if the district has chusen to pursue those levels of detail. 

Once the level of analysis (and therefore the number of forms) has been selected, the headings must be 
completed. Fill n\ the lines at the top of Forms A and B, identifying; the appropriate school name and subject area 
or educational space type, if applicable. 

Step 3. Measure of .Spare . Identify appropriate definitions for teaching sta' »ns and/or square footage. The 
district should select those definition'^ with which it is most familiar. The pi, ^? definition given to these two 
measures of educational space will not affect ihe reliability of the procedures, ^s long as the definitions are used 
consistenlly. 

If only the leachir\^> statiftn measure is to be us<>d, all reference to squiu*e feet (Form A, lines IG, 17, 18 and 19) 
sJiould he blocked out. .Alternatively, if only st}iiare feet will be used, then reference to teaching stations (Form 
A, lint'S 12, 13, 14 and 15) may be disregarded. 

In all cases the definttiuns asso( lated ^wth whichever measures are used should be written and agreed upon by all 
members involved in the - Mdy. 

Form K Instrurtions . The data l oliretinn tu r»'->arj to eondi. f the anal> sis begin , i^^th P'orm B. Its purpose is to 
make possible the coniputation of histortf;iI '.alurs for tire average number of course's taken by each student and 
for ih»' a\(Ta^«' f\unib< r of elas.x period- M>r hoursl per course each student attends iji a typical school week 
(variables A|^ and W'^. rt spt etively ). The historical values are calculated in order to assist in estimating future 
values for these variables which servi' as input lo lorm .A. 

Step 4. Historical Coiirs^' Offerings. Identify thost* courses which have been offered within this subject area or 
educational space typi' in recent years. The past five years is suggested. These course titles should be placed in the 
first column of Form IJ, U should be re-empnasi/ed that the criteria used to differentiate between various subject 
areas should reflect potential differences in physical space requirements. If, for example, two seemingly different 
courses, such as music and social studies, liave similar types of physical space requirements, then the two courses 
should be placed in the siime educational space category. The number of educational space categories and the 
specific criteria for their delineation are left to the discretion of the user. Those who do not wish to examine 
explicitly the demand for various types of space may treat all educational space types in a single category. Those 
who do not want to differentiate courses, e.g.. in some elementary .school situation.s, may simply enter the words 
"all courses." 

Step 5, Mistortcal Years. Indicate the years for which the historical data is to be r^i V; 'Jted above each of the 
remaining five columns on F(jrm H; include the current school year. In the intercr? r t* time, some districts 

may prefer to collect fewer than five years of historical data. 

Step 6. Course KnroHment . Kach year un Form H encompasM*s three sub-columns. For each course identified in 
the first column of Form H. determine the course enrollment, i.e., the number of students that signed up for that 
co'jrse, during the previous and current school years. Place this course enrollment information in sub-column a 
for each year, When any individual courses have been grouped together, e.g., if three different subjects are 
combined into social science or history, care must be taken to insure that the course enrollment equals the sum of 
individual enrollments in each course 
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Step 7. Co urse Periods per Weok . Enter into sub-column b the average number of class periods per course which 
each student was required to attend during a typical school week. This number should also be entered for the 
previous and current years. 



Step 8. St udent Instruction per Week . For each year and each course identified on Form B, multiply the course 
enrollment in sub-column a by the naniber of class periods per course which each .student attended weekly in 
sub-column b. Enter the resultinji products in s*ub-column c. At this point the basic data necessary to calculate the 
average number of courses taken per stuideia (Ajj ) and tiie average number of periods per course attended by a 
student in a typical week (Wjj ) has bp^ i assembled. Tlie data might look like the following for a secondary 
school situation where three science courses were being analyzed in one subject area category because of similar 
space requirement.s. Note that only two of the five-year columns have been completed in this example. 

SCHOOL (i) T. J. HIGH SCHOOL 



COURSlJS PEil STUDENT (Ajj), 

PERIODS PER COURSE (W^) by SUBJPXT AREA 



COURSE NAMF 


Year 1971-72 

c 

c c c £ S: 3 £ 
U 0. a. vi a. 

.1 b c 


Year 1972-73 

<V 041:0 Co 

is 0 c ^ r> 
0 c 0 t 0 ^0 

U U U &. Ck. Ci3 £U 

a H c 


CHEMISTRY 1 


180 


5 


900 


191 


5 


955 


CHEMISTRY II 


35 


2 


70 


60 


3 


180 


BIOLOGY 


87 


3 


261 


84 


3 


252 













































EXAMPLE-FORM B: SECONDAJiY SCHOOL 



In this subject area, 180 students took Chemistry 1 during the 1971-72 school year, meeting five times per week. 
As such 900 Chemistr>' 1 "seats** were occupied during a typical week. By contrast Chemistry 11 had far fewer 
students and met only twice a week. 

If all elementary space requirements were being analyzed on a district-wide basis and there was no desire to 
separate specific courses or space types, the data might be entered as below. This example assumes 800 students 
in 1971-72 attending six classes per day, five days per week. 

Of course, in this simple example, the information would not be necessary to obtain variables A. and W.. . In 
situations where two or three elementary space types were under considi»ration, G.g,, refi^kr dasse'i music rl)om, 
and art room, separate subject areas would be appropriate. 
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SCHOOL (i) G. \VASHINC5T0N ELEMENTARY 



COURSES V\M S ri'DKNT (Ay), 

PERIODS PER COURSE (Wjj) by SUBJECT AREA 



COURSE 



Year 1971 - 72 



3^ -^r i 
lit 

w> C C 



t/, ^ 

c/: c« 



Year 1972- 73 



All elemontnry 
classes 



4800 



24000 



o c 



a. a. 



5100 



25500 



EXAMPLL- FORM B: ELEMENTARY SCHOOL 

SU>p 9. Average Courses per Student (Aj- ) . Add the course enrollments, sub<oIumn a, for all courses identified 
in Form B, for each of the p.\st years and enter the respective totals on line 1 of the form. Then enter ilie total 
number of students enrolled for each of these years, including the current year, on line 2 of Form B. This 
information will have been assembled as part of the Enrollment Component. Finally, for each of the previous 
years under consideration, divide line 1 by line 2 and enter the result on lir:*' 2 of Form B. These values will 
represent the average number of courses in a given subject area Uken per <:tudent (Ay ) in each of the previous 
years. 

Step 10. Average Periods per Course per Week (W • ) . The next step is designed to calculate the average number 
of periods that a course meets during a week. Add the values found in sub-column c for all courses identified on 
Form B, for each of the previous years. Enter the respective totals on line 4 of the form. For each of the years, 
divide the value on line 4 by the value on line 1. This quotient (\Vj. ) should be entered on line 5 of the form. The 
calculations required in steps 9 and 10 .should be entered on thel5oUom half of Form B, in accordance vnth the 
following example. The subject iirea consisting of three science courses for a secondary school is again presented. 

Year 1971-72 Year 1972 - 73 



a = Course Enrollment 

b = Course Periods Per Week 

c = Students Per Week 



1. Total: sum of 
sub-column a 

2. Number of 
students 
enrolled 

3. Line 1/Line 2 
(Ajj) Courses 
p er studen t 

4. Total: sum of 
sub-column c 



Sub-columns 
b 



] 5. Line 4/ Line I 
j (Wj.) Periods 
i per course 




EXAMPLE-FORM B: SECONDARY SCHOOL 
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In the ek'tncntary grade example, when- s^aci-s are being treated together as one subject area, the lower left 
portion ot Vutm H would appear as follows: 
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Sub-rolumns 
a b 



Sub-coliimns 



' 1. Column a. 
1 Total 

i 


4800 




/ '//// . 

//</// 


5100 


i yy-'y 

vyyy. 




• 2. Number of 

' Cf iirlonfc 
kJ lUULlI Lb 

j Enrolled 


0\J\J 


/ / .■' y 

:'-:>--;:^>^ 


//// y /. ' ' 




■/yyA- 
AAyy- 

/ y f X 




j 3. Line 1/Line2: 
; (Ajj) Courses 
per Student 


O 




'/ v/ y/ ' ■ 


r* 




^Ayyy^'v 


4. Total: sum of 
sub-column c. 




y/yy 


24000 




yy 


2,r-50o 


5. Line 4/Line 1: 
(Wjj) Periods 
per Course 


//yy.-'/ 

/AA-/ 




5 


y/y/. y 

' / ■ .' y 

'' ' . ' ^' 


7/yyA 

m 


5 ! 

1 



EXAMPLK-FOFIM B: ELEMENTARY SCHOOL 



In this simple problem, it will be noted that the calculated variables (Aj: and VVjj ) are not dilf^^ren;. from 
basic input data used in the previous steps. Kvory student is expected to attend class sbc times pe<^ iky, and ei 



class meets five times j)er week 



the 
every 



Form A Instructions. Once tlie abovi' entries have been completed for a given subject area, all subsequent 
calculations can be recorded on F'orm A. Il should be recalled tliat for ever\' Form B there should be a 
corn'spondin^ P'orm A, for that specific school and /or subject area. 

Step 11. Kn r ollmenl (N ^ ). Enter the current and the forecast levels of enrollment on line 1. If the district is 
conducting the analysis for each individual school within the district, the number of students entered on Form A 
should represent the expected enrollment levels at this school only. In this situation a method may have to be 
devised for allocating total system enrollments to individual schools. This method might be based on relative 
school capacities where attendance area boundaries are flexible. In situations where these boundaries are more 
rigid, it might be based on sub. geographic ju-ea forecasts generated in the Enrollment Component or derived 
independently. 

Step 12. Average Courses per Student (A^ j ). The historical values of A|j recorded on line 3 of Form B may now 
be used to assist in estimating future values for this variable. Enter the current value of Aj- in the current-year 
column of line 2 on Form A. If some trend is suggested by the historical values recorded on Form B, the user may 
choose to extrapolate this trend and enter the estimated future values of A^j on line 2 of Form A. If there is no 
discernible trend from the previous values of A|: , an average value for this variable can be calculated and used as 
an estimate for future years. In either case, carclul consideration should be made of all factors likely to have a 
potential impact on the average number of courses of a particular type which might bo taken by students in each 
year during the planning period. The future values for A^j should reflect these considerations accordingly. 

Step 13. Course Enrollment (Njj x A-; ) . Multiply Jino 1 by lino 2 and enter the resulting products on line 3 for 
the current year and all future years over the planning period. These values will represent the expected course 
enrollment at school i, in subject area j, if applicable. 

Step 14. Periods per Course per Week (Wjj ) . The historical number of class periods or hours per course which 
each student is expected to attend in a typical school week (W- ) has been recorded on line 5 of Form B, They 
may now be used to assist in estimating future values for this variable. Transfer the current value of Wj: from 
Form B to the current year column of line 4, in the corresponding copy of Form A. Again, If some trend in the 
historical values is apparent, future values may be extrapolated. If no trend is discernible, the district may wish to 
use the hb;torical average as an estimate of future values for . Any factors which may serve to influence the 
future values of this variable should be considered as part jf this process* The estimated average number of class 
periods or hours per course each student attends in a typical school week should be entered on line 4 of Form A 
for each year out to the planning horizon. 

Step 15. Student Periods per Week (N> x A- x ). Multiply line 3 by line 4 <of Form A and enter the results 
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oil line 5. Till* values found on line 5 represent the total number of student-periods per week which will be 
re(|uired in oat h > ear (jver the plajinin^ period. 



Step 16. Periods per Day (Pj ^ ). Knter the current and expected number of class periods per day in which classes 
are held on line 6 of Forn: A. 

Step 17. .'tudent Days {S- x \ ^^'ij ^'jj )■ Divide line 5 by line 6, Form A, and enter the resulting 
quotients (^n hne 7. These values will represent the number of student-days, where a school day is equal to Py 
periods, per week whieh must be accommodated in the current time period and in each year over the planning 
period. 

Stop 18. Days per Week ). Enter on line 8, Form A, the current and expected number of days per week 
during which classes are to be lie! d. i his will usually be five. 

Step 19. Knrollment per iVriod (N- x x Wy ~> P | j Dy ). Divide line 7 by line 8, Form A. Enter the 
results of the division on line 9. This figure wilf represent the''number of students which are expected to be in 
attendance at ruiy point in time during the school week. Sufficient space must be provided to accommodate 
them. 

Step 20. Utili/^ation Rate (U- ). Fnter the desired maximum utilization rate for eac*. year on line 10 of Form A. 
This rate must be equal to or less than one; it will insure the flexibility necessary to resolve scheduling and other 
administrative problems. 

Step 21. Kffective Hnrollment . Divide line 9 by line 10, Form A, and enter the results on line 11. The values will 
represent the effective enrollment expected in each year up to the planning horizon, for school i and /or subject 
area j. 

At this point, the mj)st laborious part of the analysis has been completed. The expected effective enrollments for 
each year may now be converted into measures of facility needs, either in terms of the number of teaching 
stations or the amount of square footage which will be necessary. 

School districts wishing to consider the square footage measure of facility needs should proceed immc .liate^ to 
the in.structions for step number 26. Those preferring to compute the implications of the expected future 
effective enrollments in terms of teaching stations should start with the instructions for step 22. 

Step 22. Students per Teaching Station (T- ). Identify the desired maximum number of students per teaching 
station and enter the value on line 12, Form A. Note that this .standard can be varied, if desired, for different 
years in the future. 

Step Required Teaching Stations (KTS^j ). Divide lino 11 by liine 12 ^;md enter the resulting quotient on line 
13 of Form A. These values represent future facility needs as meiiiiUied in terms of the required number of 
teaching stations. 

Step 24. Existing Teaching Stations (FTS- ). The final aspect of the analysis requires a comparison of future 
facility needs with the existing school plant". Enter existing teaching stations that are considered adequate for use 
on line M. If any new stations are already programmed for the future, e.g., if a new addition is under 
construction, or if some stations are in such bad shape that they are expected to become unusable, these 
anticipated changes should be noted for the appropriate years. If more than one subject area or educational space 
type has been defined, caution .should be used in assigning the existing teaching stations among the various 
subject areas or educational space types in order to avoid double counting. 

Step 25. Teaching Station Need. Subtract line 14 from line 13 and enter the results on line 15 of Form A. These 
values will mdicate the existing and future shortage or surplus of teaching stations over the planning period. If the 
v;il jes on line 15 arc positive, this indicates a shortage of teaching stations. Additional space will bo needed, or 
some of the district standards and policies must bo changed in order to accommodate expected future 
cnrollmcnt.s. If, on the other hand, the values on line 15 are negative, a surplus of teaching stations is implied. 

Step 26. Square Feet per Student (F- ) . If the space need is to be measured in square feet, the desired minimum 
number of square feet per student should be entered on line 16 of Form A. Tile user may define this standard in 
net or gross square feet, as long as the same definition is used for all facilities. 

Step 27. Required Square Feet (RSF- ). Multiply line 11 by line 16, Form A. The resulting products provide a 
mexsure of future facility needs in terriis of the required amount of square footage. Enter these values on line 17. 
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step 28. PLxisting Square Feet (ESF^j ) , Enter tlie existing amount of square footage on line 18. If more than one 
category o*" educational space or subject area has bt?en examined » caution must be exercised in allotting the total 
amount of square footage to the various subject area categories so tJ)at no double crunting oecu^-s. 

Step 29. Square Footage Need. Subtract line IB from line 17, and enter thv? results on line 19 of Form A. These 
values provide a measure of the existing and projected surpl'is it shortajje of square feet for each year up to the 
planning horizon. If the value on lino <9 is positive » this means that a space c>hort;»ge exists or is expected. If the 
value on line 19 is negative, a surplus is indicated. The value itfeif will i;tH*ve as an approximation of the size of the 
surplus or shortage in terms of square feet. 
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3.4 



Analysis 



3.4.1 



Selecting 
Standards 
and Policies 



The completion of Forms A and B as descnb( (l in the prm*dinj» section yields an initial 
measure of the nature and rna^jnitudc^ of the school system's future facility needs. These 
needs will obviously vary iti response* to some factors, such as enrollment or state imposed 
standards, that are largely bt-yond the control of the local school district. Other factors, such 
as a utilization rate, will be directly susceptible to local district manipulation. It is important 
that the procedures be repeated to examine the Impact of a change in local conditions, 
standards, and policies. It is equally important that alternative capital plans be tested using 
the procedures. 

The district's standards and policies should be considered in lifjht of the district's ability to 
meet the educational needs of the community. Thus, some possibilities, such as "double 
sessions," may automatically be beyond consideration as a potential facility deficit solution 
because of their perceived educational sliort comings. 

If the user is relatively unfamiliar with certain variables found In the procedures, the initial 
entries may be determined by calculating current values from existing historical data. • 

For example, the current utilization rate or space per student may be calculated and used. In 
specifying desired standards and policies, many factors should be taken into consideration. 
Professional teacher.s' organizations, for example may exert a significant influence on policy 
decisions, such as the desired maximum number of students per teaching station. The public 
in general may express strong concern over some standards or policies, such as the length of 
the school day. In addition to the interests of local individuals and groups, current and 
expected national trends in education should also be considered. For example, for many 
years square footage standards were based on the number of square feet required by a pupil 
sitting at a .stationar\" desk. As individualized instruction has become more important in 
contemporar\' educational thinking, the instructional settings are less restricted by stationary 
desks. It is important to remember that the ' nly proper values for the standards or policies 
to be used are those tailored to the educational needs of the conmunity. 



3,4.2 Definitions 



A considerable range of values for certain of the standards and policies may be acceptable to 
the needs and i;oals of school districts. The user is thus encouraged to repeat the procedures 
of this component in order to evaluate the impact of altering these standard or policy 
variables. The possibility of averting a critical shortage of educational space by relaxing the 
students per teaching station standard or by using staggered sessions might be explored. 
While some of these solutions will not seem ideal or even desirable, they may nonetheless be 
preferable to the large expenditures associated with the construction of a new school or the 
expansion of an existing facility. This will bf especially true if a projected shortage is 
expected to be a short-lived phenomenon. seating the procedures using alternative 
enrollment forejast.s may also yield valuable insight into the risks associated with the 
forecasts and with any proposed capital plan mi dod to address the facility needs problem. 

One potential policy alternative, the LWelve-month school year, has not been explicitly 
incorporated into the procedures of this component. A twelve-month school year may have 
some serious drawbacks, such as the necessity of school air conditioning, but it can represent 
a feasible alternative to expected over-crowditig. In order to examine the implications of 
such a policy, the school district should repeat the procedures outlined in the previous 
section, modifying the expected number of students enrolled (Nj ) by multiplying this 
number by three fourths (.75). This would reflect the fact that only three -fourths of the 
total number of students would be attending school in any given month. 

Each variable included in the procedurt*s of this component has been briefly defined. If the 
definitions provided are inadequate for a school system's needs, the user is encouraged to 
modify or expand them as long as such modifications do not interfere with the basic logic 
used in the technique. Any modified definition-^ should bo clearly specified and agreed on by 
all of those directly associated with the implementation and subsequent interpretation of the 
facility planning project. As previously noted, it is important that all definitions be 
uniformly applied throughout the procedures. 

The selection of an appropriate measure of future facility needs, cither in terms of teaching 
stations or square footage ot both, has been left entirely to the district. While the use of 
teaching .stations or classrooms will be most familiar, it has not been shown to be a 
necessarily superior measure. In view of the current popularity of *'open" classroom design, 
the square footage measure may be more appropriate in some cases. This measure may be 
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defined in terms of gross square footage or net square footage (i.e., gross square footage less 
hallway, storage areas, and other non -teaching space). As long as the district exercises care in 
the consistent use rf one definilion or the other, no serious difficulties should be 
encountered. School systems which are considering renovation may wish to us(» the gross 
measure of square footage because of the potential convertiibility of certain 
**non-instructionar' areas into learning space. 

3.4.3 Capital The measures of facility needs on line 15 and/or line 19 of Form A provide much of the 

Planning basic information with which specific capital planning strategies can --e ^or»'^^-ated. The 

school system is encouraged to consider a variety of possible solutions ci r !»i ' OX amine 
their facility impact. This will involve changing the values on the approprl'ilv ' ni Yoan A 
for the proposed year in which they would take ffect, and recalculating the formulh. 

Specific plans will, of course, vary with the nature and magnitude of the problem. A 
problem that is concentrated in a few grades or a few geographic sections of the district may 
be resolved by changing the grade organization, reassigning specific classes to different 
schools, or revising the attendance boundaries. Other problems will pervade all grades 
throughout the entire district 

In a declining enrollment situation, the Impact of allowing fewer children per teaching space 
(Form A, line 12) or more square feet per child (Fonn A, line 16) might be explored. 
Similarly the effect of devoting a greater amount of space to non-teaching or community 
uses could be tested by changing the utilii^ation rate (Form A, line 10). The impact of 
disposing of certain facilities could be examined by adjusting the existing teaching stations 
(Form A, line 14) or square feet (Form A, line 18) for the correct years. 

In a growth situation the same kinds of possibilities would be considered but in the opposite 
direction. The space implications of more children per teaching space and less space per 
child, of higher utilization rates, of a new sessions policy, and, finally, of new facilities could 
all be evaluated. While further plan formulation considerations are presented in Chapter 7, 
the essential process of designing alternatives cannot be reduced to a check list. Ultimately 
the user must develop these based on his judgement, experience, and knowledge of the 
district. 
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Chapter 4: Fiscal 

Component 

In ChapttT 2. tlu» dtMnniid for educational services as determined by projected student 
iMir(jllm(Mit was estimated. In Chapter 3, that demand was translated into facility needs. 
C'haptcr I will examiiK* tfie demand for t-ducational services, in terms of their fiscal 
impliealioiis. 'I'his necessitates the forecasting of capital requirements, operating 
expenditures, and revenues, and the development of a fiscal plan whereby rtvc-nues and 
expenditures may be compared and, if necessary, adjusted. 

4.1 Overview It is c ident that forecasts of botli revenues and expenditures must consider economic 

conditions and lef»al rest if^tions. While this component does not attempt to address all 
possible situations, it does posst^ss t^e flexibility that will allow school planners to consider 
, unique coiiditions which may characterize their district. The result of this flexibility requires 
that lUv user make decisions as to how vannbles will be projected. Also, the uncertainty 
associated with each variable must be taken into account. However, the user's knowledge of 
the community and how it is affected by economic factors will ultimately determine the 
predictive accuracy of the model. Because of fluctuations m economic conditions and policy 
decisions within the school district, an exact method of dealing with uncertainty cannot be 
presented. Instead, throughout tliis component an attempt has been made to isolate those 
factors which contribute the t»reatost atnount of uncertainty to a forecast and to estimate 
iho v iYect of these fnctorr. on tlic overall problem of decision niaking. 

4.2 General Design Ch.^pter 1 is di\ided into four sections. Section 4.3 deals with future capital expenditures, 

which may include the construction of new facilities, the improv:-ment of existing facilities, 
or both. A technique is provided for estimating expected costs in light of general infIationar\' 
trends and unique local conditions. Section 4.4 is concerned with forecasting operating 
expenditures. Two major categories of expenditures are dealt with specifically: employees' 
salaries and benefits, and other operating costs and services. However, more detailed analysis 
of separate expenditure categories is possible. The user is encouraged to select that level of 
analysis necessarv* to address the particular school proolem. Redefinition of the generalized 
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accounts to fit the district's specific accounts may also be in order. 

Section 4,5 deals with the projection of revenue from federal, state, and local sources. The 
forecasting of revenue from local sources is heavily dependent upon forecasting assessed 
valuation since it is the primary source of local revenue. State aid may be forecast in two 
manners: first, as a function of assessed valuation per student, and second, as a function of 
enrollment. The user must choose one technique or design a new technique, depending upon 
the specific state allocation formula. Total federal revenue is forecast as a percentage of total 
cost. This approach is recommended because of the differences between school districts in 
their reliance on federal grants-in-aid. Section 4.5 concludes with the projection of the 
school district's current bonding capacity. In most cases, the gross bonding capacity is set by 
law as a percentage of assessed valuation. Current bonding capacity is calculated as gross 
bonding capacity minus outstanding bonded indebtedness. A tentative bond retirement 
schedule for any planned bond issues must be developed and a net bonding capacity 
calculated. At the conclusion of this section, the user will have completed a forecast 
of: (1) capital requirements, (2) operating expenditures, (3) revenues, and (4) bonding 
capacity. 

In Section 4.6 procedures for developing a fiscal plan are presented. Emphasis is placed on 
the analysis of the cash flow indicated by a comparison of expenditures and revenues. If the 
cash flow is positive throughout the planning period and there are no planned bond issues, 
the only further analysis necessary is evaluating the possibility of a tax reduction. If the cash 
flow is positive and a bond issue is planned, the schedule of payments must be compared to 
the school district's revenue to determine if these obligations can be met. If, as the result of 
a proposed bond issue, the cash flow becomes negative, adjustments will be necessary in the 
number of bonds retired in any given year, and corresponding changes in the interest 
payments on the outstanding bonds. 

Should it appear that the cash flow will be negative during any of the years of the planning 
period, changes in either expenditures or revenues must be made. A tax increase, a decrease 
in services, or a change in some of the standards regarding class size might be considered. In 
most cases these changes will have an impact on the entire fiscal plan rather than only on the 
immediate area affected. Moreover, these changes will, of course, influence other aspects of 
the educational program. Possible fiscal alternatives and their impact are reviewed in this 
section. 

A set of forms is provided to aid in forecasting the particular variables throughout the 
chapter. In addition, summary forms are provided for purposes of recording the individual 
projections and comparing revenues and expenditures. These forms will also be used " make 
adjustments where necessary because of negative cash flows. Each variable such as "assessed 
valuation." "revenue from property tax," etc., should be entered on the summary forms in 
keeping with the sequence presented in the text- A line number will be assigned to each 
variable. Historical data need not be entered on these forms; however, if such data is desired 
for comparative purposes, the user could modify the forms to include this information. A 
complete example for all the forms has been included at the end of this report. 

4.3 School District After completion of the Facility Component, the district will have determined its need for 

Capital additional space or for the improvement of existing facilities. Because of the influence of 

Requirements future economic conditions on the construction industry, current costs cannot be used for 

estimating future expenditures- Nor is it within the scope of this chapter to present a 
detailed technique for projecting construction costs. To incorporate the impact of economic 
variables on future costs, use of an independent building cost index is recommended. One 
example is the Dodge Manual for Building Construction Pricing and Scheduling. Projection 
of the index is based on the percentage change in the index over the past ten years and the 
user's expectations about future rates of inflation. Form E is recommended to carry out the 
necessary calculations. 
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PROCEDURES FOR FORM E. 



4.3.1 SCHOOL DlSTIilCT CAPITAL COST FORECASTING PROCEDURES 

Projections of futuiv capital costs can be carried out in eight steps, using Form E. Historical building cost figures 
in the form of an ind^'X and pstimatfs of the current costs of each proposed capital improvement are the required 
data items. 



Step 1. Historical Data. Enter the years on Line 1 for which historical data has been collected and those of the 
planning period. The most recent year for which data is available is entered in Column 10. If fewer than ten years 
of historical date: are available, some columns will be left blank. Enter historical data for the building cost index 
on Line 2. 



Step 2. Percentage Change . Calculate the percentage change in the index (%ABCI). This equals the value of the 
index in year t» divided by the value of the index in year t-1, minus 1.00. Most users will want to multiply this 
figure by 100 to convert th* number from a decimal to a common percentage. For example, if the index was 281 
in 1965 and 288 in 1966, the calculations would yield 2.5 percent, as follows; 

%ABCI = ((BCI^ BCI^.j) ^ 1.00] 100 

= [ ( 288 281) - 1.00] 100 

- ( 1.0249 -1.00) 100 

( .025) 100 

= 2.5 

These historical percentages should be entered in the appropriate columns of Line 3, 

Step 3. Percentage Change Projection. A projection of the future rate of change in the building cost index must 
be made on the basis of past trends and expectations regarding future rates of inflation in the local construction 
industry*. For example, if the percentage change in the index has been increasing over the past decade but is 
expected to level out soon, an average of the past five years* changes or the current year's change could be used 
for the future values of the index. In light of the uncertainty associated with projecting future rates of inflation, 
the user is encouraged to plot the historical values of the index to determine if there is a discernible trend. Next, 
several projections should be made assuming different percentage rates of growth. By doing this, for example, the 
impact of a seven percent versus an eight percent rate of change will be made apparent. Lines 3a and 3b have been 
provided, in addition to Line 3, for comparing different assumed rates of change. The projections for the 
percentage change in the construction index are entered in each row for all the years of the planning period. 

Step 4. Cost index Projection. Project the building cost index using the following formulas: 

(1) 7cABCI^ X BCI^ .^ = ^^^h 

(2) A BCI^ + BCIj.^^ = BC!^ 

Equation (1) requires that the value on Line 3 for time period t be expressed in decimal form and multiplied by 
the value on Line 2 for the period t-1. In Equation 2 this result is then added to the value on Line 2, time t-1, and 
entered on the same line for the following year. The subscript t refers to the year. Thus, for example, the 
projected building cost index for one year into the future (year t+1) would be calculated as follows, in a situation 
where the current index was 467 and a 7.4 percent increase was anticipated; 

(1) .074 X 467 = 34.6 

(2) 34.6 + 467 = 501.6 or 502 

If alternative projections of %AbCI have been entered on Lines 3a and 3b, two additional estimates of the 
building cost index will be pu:>sible. These should be entered on Lines 2a and 2b respectively. Some users will, of 
course, shorten the above steps by multiplying the building cost in year t times one plus the anticipated 
percentage change in year t + 1 to obtain the new index. The calculations should be repeated for each year of the 
planning period. 
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Step 5. Facility Cost Estimates. Estimate the cost of any additional facilities or improvements to existing 
facilities as determined in the Facility Component, in terms of current costs. Local authorities such as architects 
or builders should be consulted in making these estimates. Enter the estimates on Line 4 in the column 
corresponding to the year in which the additions or improvements will be initiated. 

Step 6. Deflated Building Cost. Divide each entry in Line 4 by the entry in Column 10 of Line 2. Enter these 
figures on Line 5. When multiplied by 100 this procedure will yield what the facility might have cost in the 
index's base year (i.e., the year when BCI = 100). 

Step 7. Future Building Costs. Muitiply the entries on Line 5 by the corresponding entries on Lines 2, 2a, and 
2b. Enter these figures on Lines 6, 6a and 6b respectively. This will reflect the expected cost in ^'inflated" dollars 
for the year in which the facility is to be built. 

The entries on Line 6 should be recorded on Summary Form A on Line 101. If more than one estimate has been 
made, enter the one which appears most reasonable. However, the user is encouraged to retain the other estimates 
for evaluating the fiscal plan. 

Step 8. Planned Land Expenditures. In cases where additional facilities are needed, it may be necessary to 
acquire land. The cost of land will vary directly with local conditions such as the availability and proximity of 
land to the population to be served. Again consultation with local sources is encouraged to assist in the cost 
estimation. Planned Land Expenditures are entered on Line 102 of Summary Form A for the appropriate years. 
Total Capital Expenditures is the sum of Lines 101 and 102. This total is entered on Line 103 of Summary Form 
A. 
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4.3.2 Building Cost llie previous steps may bt' summarized with an example using data compiled for a fictitious 

Example school district. Form E and Summarv* Form A have been completed at the end of this 

document according to the procedures stated above. The planning period is for ten years. 
Historical data for the building cost index was collected for the period 1965-74. The most 
recent year for which data was available is 1974; hence the 1974 information is assigned to 
Column 10. 

As suggested in the procedures, 9cAbCI has been calculated three different ways, Tlie first 
projection. Line 3, Form E. is based on the assumption that past trends will stabilize and 
remain constant. A five year average has been calculated, yielding a 7.4 percent annual 
increase in the BCI, which is projected to continue for the next ten years, A second 
projection (Line 3a) is based on the assumption that the %AbCI will remain constant at a 
slightly higher level than that of the current figure. The third projection is based on the 
assumption that the SbABCI will fall gradually and level off at a rate more in line with 
historical trends over the past thirty -five years, namely, a constant rate of increase of 
approximately four percent a year, 

Tlie example assumes that the school district will build new facilities in 1975 and 1976 
which would cost $175,000 and $700,000 respectively if they were constructed now (Line 
4, Form E), Line 5 represents the cost (divided by 100) of the buildings if they had been 
built in the index base year, the year in which the BCI = 100, Tliese deflated costs have been 
multiplied by the BCI for the years in which the facilities are supposed to be built (Lines 6, 
6a, 6b) to yield future building costs. 

Planned land expenditures have been proposed for 1975-79 (Line 102, Summary Form A), 
Tiie effect of expected inflation has been included in these estimates, 

4,4 School District The procedures outlined in this section . organized to coincide with the Recommended 

Operating Code of Accounts for Expenditures, established by the United States Office of Education. 

Expenditures This code includes the following general categories: Salaries and Benefits (Category 100 & 

200), Purchased Services (Cau-gory 300), Supplies and Materials (Category* 400), Capital 
Outlay (Category' 500), and Miscellaneous (Category 600), These categories and their 
associated sub-categories are defined in detail m Handbook II (revised) of the State 
Educational Research and Report Series, published by the United States Office of 
Education, 
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Salaries and 
Benefits 



For forecasting purposes. Categories 100 and 200 have been combined under the genorni 
heading "Salaries and Benefits," Categories 300, 400, and 600 are combined undc 
general heading *'Supplies and Services," Category' 500 has already been treated separate : 
Section 4 3. These three categories represent a minimum set of variables for analysis, ii u 
more precise breakdown is desired, sub-classifications of these categories may be projected, 
using the same techniques outlined below. In districts where a quite different set of accounts 
is used, redefinition of the expenditure categories in this component is encouraged so that 
they are applicable to the local situation. 

Operating expenditures can be calculated three ways. First, they can be calculated for each 
school and summarized to obtain a total for the entire district. Second, they can be 
calculated for only the proposed new schools, or schools to be closed, with the district total 
developed independently. Third, district totals can be developed without reference to 
individual schools. In general, it is recommended that expenditure forecasts be made on an 
individual school basis, for each school directly affected by the facility plan. 

The following approach is geared to the analysis of an entire school district; it is equally 
applicable to an individual school. 

To forecast salaries and benefits, it is necessary to obtain an estimate of the number of 
teachers expected for each year of the planning period. The number of teachers required to 
support projected enrollments may be obtained from the Facility Component, If there is 
reason to believe that actual teachers will var>* from those required, adjustments will have to 
be made. 
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The total number of employees is forecast by projecting the historical ratio between teachers 
and total employees and applying this ratio to the projected number of teachers. 
Alternatively, some districts may elect to add specific categories of er. ees to the 
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projected teacliers. based on knowledge of their administrative and maintenance 
requirements. 

Most districts will determine the future ratio of teachers to total employees, using an 
historical average or the current value. In some districts, however, the number of employees 
per teacher will be increasing or decreasing rather than constant. For example, if it is 
anticipated that a scliool or schools witliin the system will be closed, the number of teachers 
may remain fairly constant while the total number of employees decreases. In view of these 
situations, the use of a constant as the projected employee/teacher ratio may not always be 
adequate. 

A linear projection of the employee/teacher ratio offers one alternative in such cases; 
however, its limitations must be noted. It would project the employee/teacher ratio, using a 
constant rate of increase or decrease in the ratio based on past trends. The assumption that 
the rate of increase or decrease would be constant in a district might be valid where a gradual 
change in tiie ratio had been experienced and was expected to continue. But a linear 
projection based on rapidly changing historical n ios could result in completely unrealistic 
employee/teacher ratios over the long run. In such situations professional judgement will be 
requited to make appropriate adjustments to the projections. 

To project a varying ratio of employees per teacher, a linear regression technique is 
recommended. The procedures for this technique are similar to the Curve Type A approach 
used for tiiui. -trend projections in the Enrollment Component. 

Average Employee Salary . After determining the expected number of total employees in the 
future, it is possible to project their total salaries and benefits. The recommended approach 
relies on the calculation of a projected average salary-benefit per employee, which is then 
applied against total employees. The technique used to project the average expenditure per 
employee rests on a number of assumptions; first, that a relationship exists between the 
average salar>- in the school system and per capita income in the community; second, that 
this relationship is not linear; third, that the relationship will remain constant throughout 
the planning period; and fourth, that accurate independent projections of per capita income 
for at least the metropolitan area can be obtained. If any of thesr assumptions does not hold 
in a particular school system, the resulting projections should be reviewed with caution. 

The recommended forecasting technique assumes an exponential relationship between 
average teacher salaries and benefits and per capita income. It rests on the assumption that 
average salaries and benefits have risen faster and will continue to rise faster than per capita 
income. In long-range forecasting situations this may yield unreasonably high average 
expenditures. If there is evidence that a linear relationship exists between the two variables, 
some users may choose to forecast the average salaries and benefits, using a linear rather than 
I'Xpo/iential regression. 

It is al.sc evident that the third assumption will often be su lect. The abscence of a 
( Onsistout relationship between per capita income a.^ci salarie.. 's huely to be especially true 
in districts where the average salary has risen rapidly in !ho past and is expected to level off 
in the future. In these cases, the user is encouraged to view the results with caution and to 
adjust them where necessar>' Of coi/rso, in all cases inflation will continue to exert an 
upward pressure on salaries and b'eiiefits, a.v well as on per capita income in general. 

Independent projections of per capita income may be obtained from the Office of Business 
and Economic Research Statistics (OBERS) within the Department of Commerce, in some 
areas, local banks, planning agencies, or business and industrial growth associations may also 
have recent projections. The iihallenge wi . be to obtain a set of projections that appear 
reasonable in light of current inflationary patterns. If such projections cannot be obtained, 
or if unique school district factors seem likely to prohibit a constant relationship between 
average salary-benefit expenditures and per capita income, the user is encouraged to seek a 
different forecasting technique. Selection of a percentage increase rate based on a review of 
past increases, and judgement a.s to future conditions may be an adequate approach. Steps 
similar to those outlined for projt -fin^ the building cost index would be used. 

Projected Salary. Given a forecast of total employees and of expected average salary-benefit 
expenditures, total school district outlays for personnel can be estimated for each year of 
the planning period. If a long-range planning horizon is being used, the amount will probably 
appear extremely large in the latter yjars, thereby reflecting the impact of inflation. 
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Considerably more detailed saJar>* forecasting techniques may be devised by those users with 
the time and interest. This will be especially true if attention is devoted to the number of 
teachers by saJar>' grade; those likely to be hired, promoted, and retired; the philosophy of 
the teachers* union and school board; and the salarv* structure of surrounding districts. 
However, for long-range forecasts there is no evidence that these more disaggregated 
approaches will be more accurate than that recommended above. 
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PRCiCEDURES FOR FORMS F, Fl, G. 



1.4.2 SAL.-:.HV AM) IJKNI'J'l i FORKCAS'I l.NG PROCKDURE"^ 

Fcjr.c^:;.*:.- Q tcial schoi^I disiriei ex^Hiidiuires fur salarif-. h*' u-Hts an? earricd out in two parts, a forecast of 

trta^ I ..'.pl.' yti s and a forecast af a'.vragt* t»xpeiiJiLurL< • .plo\ee. Wlien multiplied togetiier, the result is an 

^'-ri- >)l total >abn- and benefit outlays ovor the ; 'i.ng perK-d. .-MI procedures can be carried out using 
i '^nv.- c\ or VI, and ij 



L: ^ Koutinr HfnpU';.i>^' :Vuif(;li'.?n v. This at^: oach uses ' nm F. Required data items are historical 
if:i<jrnia{i*.>r: rrjiardin^; luiai i-ai'i>.?s iii-d * .-d rf':' yrf'S wiihin tiic district, and forecasts of fuiure teachers by 
ve:ir. 



Step 1. Histofical \)iaa. Line 1 of Forrri F iis the years, with the most recent year for which data exists 

eniered m Column lU. Fnter historical tUib. on the total number of employees on Line 2 as determined from 
sch(Jo! record-:. Enter i.istorical and projected numbers of teachers on Line 3. 

Sti^P 2. E;i]ployee -Tea Cher Ratio . Cidculale the number of errployees per teacher. This is achieved by dividing 
Line 2 by Line 3. The figures are entered in the ir^ colu ns of Line 4. 

Slf'p 3. Projected Ratio. Project the number < s per teacher. Tlie projection method used will depend 

upon past trends and the user's expectations ai developments. If the number of employees per teacher 

has been approximately constant in the past ui.. vpccted to remain the same, project Line 4 by using the 
average of the historical entries in Line 4, or the tot historical entry. Enter the projected ratio in the remaining 
columns i»f Line 4. As noted, some users may want to project the ratio based on the rate at which it has been 
changin;^ h';:..o • ^.:y, in which case the alternative method is recommended. 

Step 4. r 'mployees . Multiply the ratios on Line 4 times the projected number of teachers on Line 3, 

ccirrespoii-,.^*; ■ \he years in the planning period. Enter the projected employee totals in the appropriate 
columns of Line 2. Proceed to Task II. 



'task 1: .Mtemativc Employee Prf^jec! ior^s . This approach is recommended v.hor^ the user desires to make a linear 
exirapohition of tlu- empioyees per tt-acher ratio. Form Fl is used. It corresponds to Form E in t ,ie Enrollment 
Con;pcnent wliioh is used to make linear projections (Cur\'e Type A). I?istorica! employee per tv achcr ratios are 
'lie only necessary datd. Refert-nct* to the *lype .A Time Trend Procedures in the Enrollment Component is 
;v'(*:jm!:i»*n ded. 



Step 1 . Complete Lines 1 througii G as indicated in Steps 1 through 6 of the Enrollment Component, Time Trend 
Projection, T\'pe .A. 

Step 2. Enter historical data on the number of employees per teacher in the appropriate xrolumns of Line 7. 

Siep 3 . Complete Steps 8 through 17, entering the data in the corresponding lines of Form Fl. Lino 17 will 
contain the projection of employees per teacher. Complete Line 4 of Form F with the corresponding entries from 
Line 17. If the projected ratios appear unreasonable, they should be adjusted accordingly. 

Step 4. Multiply Lit^e 4, Form F times Lino 3 and complete Line 2 wi'h the resulting product. This yields 
projected employees for each y^^ar of the planning period. 

Task 11: Salary and Beiu'fit Projt'ctions . Forr;: G is used to forecast otai annual school district expenditures for 
salary and benefits by nuiltiplyinj' the projected nunber of employees, determined above, times the projected 
averaj^e expenditure per employee. Tl^e average expenditure is for cast as an exponential regression against an 
iiulependent forecast of per capita irR'onH in the community. Historical annual outlays for salaries and benefits^ 
hist(^rical total t*niployees. and historical and projected per capita inocio are t.ie data requirements. 



Step 1 . Line 1 contains the years with the current year entered in Column 10. Enter the historical and projected 
total employees on Line 2. Pinter historical data on total salaries and benefits on Line 3. To facilitate use of the 
form, this may be recorded ir^ thousands. 

Step 2 . Calculate the average salary and benefit per employee by dividing Line 3 by Line 2. The results are 
entered on Line 4. 
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Slip 3. Kritfr per capita income projections on Line 5. These may be obtained from the Department of 
Commerce's Dffice of Rusinessand Economic Research Statistics. 

Step 4. Using a natural logarithm ible, find th<* logarithms of the average salan,' per employee. Enter these 
figures on Line 6. 

.^tep 5. Calculate the arithmetic average of Line G and eater this in Column 1 of Line 7. 

Step 6 . Calculate the arithmetic average of the tritries on Line 5 for which there are corresponding entries on 
Line 4. For example, if ten years o' historical datxt :*or both average salar\^ per employee and per capita income 
have been collected, these ten entnjs on Line 5 n"»ay be used. However, if only seven years of historical data exist 
for avernc*e salary, then only seven years of p^'r \:apita income projections may be used. The first three historical 
years \suuld be disregarded. This average is entered in Column 1 of Line 8. 

Step 7 . Subtract the value on Line S from eacfi entn,* on Line 5 which was used to compute the average. Enter 
thes figures on Linf 9. 

Step 8. Square each entr>' on Line 9 and enter trie results in the corresponding columns on Line 10. 
Step 9. Calculate the sum of Line 10. Enter this figure in Column 1 of Line 11. 

Step 10 Multiply the entries on Line 9 trmes Ihe corresponding entries on Line 6. Enter these figures on Line 12. 

Step 11. Calculate the sum of the enlries o.n Line 12. Enter this figure in Column 1 of Line 13. 

Step 12. Divide the entry on Line 13 by that on Line 11. Enter this figure in Column 1 of Line 14. 

Step 13. Multiply the entry on Line 14 by the entr\' on Line 8. Enter this figure on Line 15. 

Step 14. Subtract the entry on Line 15 fron* the entry on Line 7. Enter the difference on Line 16. 

Step 15 . Mulciply the entry on Line 14 titnes the projected per capita income for each year of the planning 
period on Line 5. .Add these products to the entry on Li" » 16, and place in the appropriate columns of Line 17. 
Line 17 now contains the natural logarithms of the projected average salaries and benefits 

Step 16 . Using a natural logarithm table, determine the antilog of each figure on Line 17 and enter these antilogs 
«jn Line 18, The figures are the projected average salaries anr* benefits for the school district over the planning 
period. 

Step 17 . Multiply the entries oti Line 18 times chose on Line 2, which correspond in both cases to the projected 
totals. These products are the projected total salaries and benefits and are entered in the remaining colun>ns of 
Lii e 3. The user should examine these totals and adjust where necessary on the basis of prior knowled^^e or 
txperiations. Pinter fhese totals on f ine 104 of Summar>' Form A. 



4.4.3 Salary and The use of Forms F, Fl, and G have been illustrated at the end of the report with sample 
Benefit data for hypothetical school districts. The employee/teacher ratio has been forecasc by 
Projection simply extending the current value (1.90) into the future. Note, that if all nine years of 
Example historical ratios had been used, a lower average value (1.84) would have been calculated. 

However, given the upward trend since 1970, use of the current ratio appears appropriate. 
The alternative technique has been used in a different district to extrapolate the ratio. This 
district also has a rising trend which is projected to grow linearly. The results should be used 
cautiously, especially for long-range forecasts. 

Using Form G, salaries and benefits have been projected to rise from their 1974 level of 
approximately $20,348,000 to almost $34,000,000 in 1984. Historical data, including total 
employees, total salaries and benefits, and per capita income, was available for the period 
1966-1974. Notice that "total employees" was not listed for 1965. Therefore, 1965 was 
eliminated from all calculations. The projections have been carried out to the nearest 
thousand, and recorded on Summary Form A. In the example, the first projected value for 
average salaries and benefits (Column 11) is less than that of the previous year, even though 
the long-range projection indicates a rapid increase. Tliis initial decline is the result of the 
forecasting technique, and the fact that in some past years (e.g., 1971 to 1972) there was a 
decline, rather than increase, in the value. If this decline appears unreasonable, an 
adjustment for the immediate forecast might be considered. 

4.4.4 Supplies and In most school districts, salaries and benefits will constitute between seventy-five and ninety 
Services per pnt of the total operating costs. Because the exjenditures for supplies, services, and 

other non-salar\' operating costs are often relatively insignificant, some users may elect not 
to project them directly. If this is the case, total operating costs may be projected by 
calculating the historical ratio between salarv* and benefits ind total operating costs, and 
then applying either an average or projected ratio against the future salary and benefits. For 
example, if a school district had historically devoted ninety percent of its operating costs to 
salaries and benefits and believed that percentage likely to continue in the future, it could 
divide any projection of salary and benefit costs by .9 to obtain total operating costs. The 
projected total operating costs are then recorded on Line 107 of Summary Form A. 

On the other hand some districts will want to project non-salar>' expenditure categories 
directly. In general this should be performed on a disaggrec;ated ba^'is. Each major supn^' ^ ■ 
service category should be analyzed to determine the ext. :it to which ii: variey.pri' 
relation to the number of students, the number of teac'iers, or the nur 'jer an- 
facilities. The volume or amount of service and supply requirements in the future* 
be forecast as a ratio of an independent forecast of tf?achers, stmiantS; or b:uiuiags. 
Projections of unit costs for each supply or service category' acc. ^sary to ccmfcilep.. the 
process. They can oe extrapolated in light of histodc\; values and ;udge,nent as to 
inflationary trends Multiplication of the unit cost forecast: cimes the value for?;cast yields a 
projected expendi' ^re per category for each year into the future, 

A compromise approach is illustrated in the following prucedi .res. The total cost of supplies 
and services is forecast on the basis of expect'^d cost r>?: stiic'ent limes th^ pio; ^jf.^d 
enrollment. This approach involves more work than tne iimpie taH^> tech*iiq''C outUned 
above, but far less effort than a detailed categor>'-by-c£fj-s^ry analysis. 
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PROCEDURES FOK ^ORM H. 



4.4.5 SUPPLIES AND SI* RVICES FORECASTlNTr PROCEDURES 

The technique recommended for projecting the cost of supplies and services requires that historical cost data be 
assembled, as ^vell as the past and projected enrollments. Form H is used. 



Step 1 . Historical Data. Enter the yo:.iS for which historic^^ data has been collected and the future years for 
which the projections arc to be made on Line 1 of Form H. Column 10 should represent the year for which the 
most rc\ .'jnt data is available. Enter historical and projected enrollment information on Line 2. Ent^r historical 
dat.v. ri-'ga: ding the total cost of supplies and ser\*ices on Line 3. 

LiliiJ' '>Jvide Line 3 by Line 2 to obtain the historical cost per student of supplies and seniccs. Enter these 
.1 Inures in the appropriate columns of Line 4. 

»tep 3 . Calculate the incremental change in cost per student from year to year. The change for year t is 
calculated by subtracting the Line 4 figure in year t-1 h-. - ir the figure in year t. These totals are entered on Line 
5. Note tJsat in situations w^ere the cost has dropped a^u one year to the next, a negative number will result. 

Step 4 . Calculate the annual percentage change in thi.* cost per stude-*L by dividing the entries on Line 5 by the 
corresponding entries on Line 4. The totals are recorded on Line 6. 

Step 5 . Calculate the arithmetic average of line 6 and enter this figure in Column iO of Line 7. If the recent 
historical data appears substantially different from the older data, it may bfj appropriate to calculate the average 
using only data for the past several years. 

Step 6 . Add one to the quantity entered on Line 7 and enter thesi figures in each column of Line 8 
corresponding to the year for which projections are to be made. The first entry should be in Column 11. 

Step 7 . N'umber the columns on Line 9 with consecutive numbers, starting with the number 1, corresponding to 
each year of the planning period. Thus, Column 11 should contain 1, 12 should contain 2, etc. 

Step 8 . Raise each entr>- on Line 8 to the power mdicated by the number in the corresponding column on Line 
9. For example, 1.09 raised to the sec( nd power will equal 1.188 (i.e., 1.09 x 1.09 - 1.188). Record these totals 
in the appropriate columns of Line 10. 

Step 9 . Multiply the entry in Column 10 of Line 4, times each entr>' on Line 10. Enter these totals on Line 11. 
These totals are fhe projections of cost per student. 

Step 10 . Multiply the projected cost per student on Line 11 by the corresponding projected enrollment on Line 
2 to obtain the total cost for supplies and services for ea^h year of the planning horizon. These totals should be 
entered in the remaining columns of Linf; 3 and on Line 105 of Summary' Form A. 
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4.4.6 Supplies and An example ot" thf technique for projecting future non-5alar\' expenditures as a function of 

Services anticipated enrollmi'iiL is illustrated on Form H. in this j^itiK'f umi, an average increase of nine 

Projection percent in the cost per student is anticipated ann;»a!ly in the coming years. This increase 

Example would result in a cost per student of approximately S612 in 1984 or (assuming a projection 

of 24,575 students) just more than 815.000,000. 

As noted above, many users wili desire a finer bn ai.(Knvn which will necessitate forecasting 
different items independently. The same 'procedures can be used. The projections should be 
based primarily on expectations regarding future rates of inflation. If the user expects an 
absolute increase or decrease in these expenditures for any other reason (e.g., a cutback 
]3ecause of financial pressures or an increase because of the desire to provide more of a 
specific ser\*ice or supply item), the incre'ise '.^r decrease per student should be calculated and 
added or subtracted to the average cost por pupil (Line 7, Form H) before completing the 
remaining steps. 

Any additional expenditures may be entered on Line 106 of Summary Form A. The total of 
Lines 104. 105. and 1( \ should be entered on Line 107 of Summary Form A and the sum of 
Lines 103 and 107 entered on Line 108. Form A is now complete. Total capital and 
operating expenditures iiave been forecast. 




4.5 School District In this section, methods are presented for forecasting school district revenues from local. 

Revenues state, and federal sources. In general, local revenues will be based primarily on a forecast of 

assessed valua''^>n; state revenue will be based on forecasts of enrollment and /or assessed 
valuation; a ^ ' deral revenues will be based primarily on the historical percentage of total 
revenue conuibuted to the district by the federal government. As with the calculation of 
expenditure projections, many levels of analysis are possible. Some districts may choose to 
forecast only the mnior revenue sources, with all other amounts added on as a percentage. 
Alternatively, every . mrce of funds may be forecast directly. 

4.5.1 Local Revenues The ^ jperty tax constitutes the main source of revenue from local sources to most public 

school systems. Additional sources of revenue ''"om local taxation, such as sales, income, or 
corporate taxes, vary from school system to school system. In most casos. revenue from 
these specific taxes may be forecast on the basis of either projected enrollment or assessed 
valuation. If alternative sources of local school district revenue are not covered in this 
section, the user is encouraged to project these revenues, using the most applicable of the 
t Cliques described below. 

4-5-1-1 Propert>' Tax Two factors contribute to the change in a community's assessed valuation: first, tlic 

Revenue development of property, including residential, commercial, and industrial activity; and 

second, inflation as it is reflected in the reassessment of existing structures jind i^v v::lue of 
ne\V struvtures- In a sense, these two factors present two typ(»s of grov/lh: re:il growth 
based on the increase in the actual number of structures, and monet:.r-- ^rowtli :;s reflected 
in a higher value for new and old structures. To capture both effects, assessed valuation is 
projected, first, by forecasting the amount cf new residential, industrial, and commercial 
property which will be developed during the planning period; and, second, by adjusting the 
assessed valuation of existing structures for inflation. 

Depending upon the particular school system, assessed valuation can be predicted, U;.r 
gross or disaggregated data. Gross data, in which no distinction between types of i.i"opc:t> . 
mad*?, is jrecor^m:nded for those districts v.here one type of property dominai;i?>, 
example, a community that is primarily residential, vith little or no industrial or comm^ tiK..' 
property. Disaggregated data is recommended for those districts in which more tnan v.:; 5 
t>'pe of property development is significant and/or shows divergent growth rates. 

The '^teps outlined below can be carf ^'d out, using either gross or disaggregated data. If the 
disagt^regatod approach is used, the steps will have to be carried oi\t individually for each 
data group. It is also possible for the user to lump two categories to^i3ther, e.g., commercial 
i iijdustrial. In this case, the steps will have to be '-iirned out twice, once for each data 
group- 

Those users with ver>' little time or data may substitute a simpler approach for calculating 
assessed valuation. Instead of analyzing real growth and luilationary growth separately, they 
may simply extrapolate iiistorical assessed valuation totals, usnig t,he linear (Type A) or 
linear (Type B or C) curves described below. 



4.5.1,2 Community The initial task in forecasting a^^cssed valuation is to identify a trend or curve which is 

Development believed most likely to reflect the future pattern of land development in the school district. 

Analysis In order to spe cify a curve, the user must decide (a) whether the community is growing, 

remaining stable, or declining, and (b) whether these trends can be expected to continue 
throughout the planning period in light of the present and expected economic conr?!tions. 
Trends in interest rates, availability of credit, unemployment, labor force, and similar factors 
should be considered, if possible, in consultation with business and economic analysts in the 
community. 

In the EnrollmeM Component, Section 2.2.2, *Time Trend Projections," three curves have 
bt c H described and the steps necessan' for their computation presented. If the user has not 
already done so, this section should be read. These curves will be used to project land 
development. Of the curves described, one is linear and two are nonlinear. Use of a linear 
curve, whether for growth or decline, implies that the rate of change will remain constant. 
While this may be n valid assumption wiiere the rate of change is gradual, it should be kept in 
mind that there are limits to both growth and decline within a community. In the case of a 
growing communit\' the actual amount of land available for development as defined by 
physical space, zoning restrictions, water and sewage supply, transportation, etc. represents 
an upper limit to growtii. In the case of a declining community the demolition or vacancy 
of buildings will not continue indefinitely without an equally drastic decrease in population. 
The user is cautioned to apply the linear curve only in those cases where the community is 
relatively stable, with growth or decline taking place only gradually, or where a very short 
planning horizon has been selected. 

Two nonlinear curves are presented, the first representing growth and the second 
representing decline. Both are logistic curves. In most cases, the nonlinear curves should be 
used as they require the i' er to specify an upper limit to growth or a lower limit to decline. 
These limits represent the 'practical'' maximum amount of growth or decline a community 
could achieve, given its physical, social, and economic characteristics. The pattern of growth 
exhibited by the logistic curve is one in which development progresses through a period of 
rapid growth, diminishes and eventually becomes negligible as the upper limit is approached. 
As explained in the Enrollment Component, because communities may be in different 
p ases of development, the historical data may not appear to follow a logistics growth 
p .iL .em. However, the curve will often remain applicable 

' )nlincar decline patterns may bo estimated with an inverted logistic curve. The curve is 
ba .ed on the assumption that the demolition or vacancy of existing property will not 
continue forever and that the rate of decrease will diminish as a lower limit is approached. 
As with tne nonlinear growth curve, in some cases the historical trend may not appear to 
follow the inverted logistics doclii e pattern, but the curve may still be useful. 

Before selecting a cirvv. the user should graph the hif;torical data and compare the graph 
with the varin.is figines piv-bontod in Chapter 2. This proc rlure will assist in selecting a curve 
by providing u virtual comparison between previous trends and potential future trends. 

Once an initial selection has been made, the nnpaet of future economic conditions should be 
considered. This consideraiiijn should be done with particular care in cases where 
development is expected. Factors to be examined should include: (a) interest rates on 
loans, (b) availability of loans, (c) construction costs and the impact of inflation on these 
costs, and (d) arces of employment iu t-isf- area. An increase in factors (a) or (c), and/or a 
decrease in (b) or (d) will have a negative effect on future growth- Consideration of zoning 
restrictions, and the availability of transportation and utilities must also be made. Often 
rezoning an area for developn:ent or extending a utility line will initiate or accelerate 
growth. Once all factors have been considered, a final selection of a curve is made, an upper 
or lower limit to growth or decline is specified, and lae necessary historical data is collected. 

4.5,1.3 Assessed After the number of dwellings and the amount of commercial a;-.i industrial activity have 

Valuation and been projected, an estimated value must be determined. The assessed valuation is usually 

Tax Yield calculated as a percentage of the true value of real property. However, in many communities 

the recalculations necessary to reflect changes in the value of land and improvements are 
made infrequently. Therefore the projections involve several considerations. The average 
assessed valuation associated with a new structure or a demolished structure is calculated. 
When multiplied times a projection of tht total new or demolished units, the addition or loss 
to the tax base is calculated. Second, procedures are provided so that the impact of the 
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municipal or county reassessment policy can be determined. 

The theoretical tax yield is calculated by mutliplying the assessed valuation forecast times 
the tax rate. In communities where tax delinquency is a problem, this potential yield may be 
multiplied times a collection rate to determine a more realistic yield. 
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PROCEDURES FOR FORMS I.l, 1.2. 1.3, & J. 



4.5.1.4 LOCAL PROPERTY TAX FORECASTING PROCEDURES 

Fop .ists of local property tax roviMiue require several activities: the projection of community growth or decline, 
th projection of assessed valuation, and the application of a tax rate. Procedures for carrying out these activities 
a.' i' oryani/.ed int(j two tasks. 

Task 1: Community Development Projections . The procedures for projecting community growth or decline have 
been e.vplained in Section 2.2.2.3. Form 1.1 is recomniendt d for projecting linear growth or decline. Form 1.2 is 
recommended for the nonlinear growth situation and Form 1.3 is recommended fo^ the nonlinear declining 
situation. Instructions are presented for those steps that differ from the specific proccoures described in Chapter 
2. 

Forecast.s made with the three curve e.xtrapolation techniques will require the collection of historical data. Most 
projections of development will be made in terms of structures; however, acres of land or square feet of building 
space can be used as an alternative basis for analysis. The procedures are presented for a community examining 
the probable increase or decrease in structures. If a disaggregate approach is selected, individual totals for 
n*sifi"Mtial. commercial, and industrial land use categories are needed. If two categories are grouped together, two 
totals ari needed; and if the gross data approach is used, only one total will be needed. Historical numbers of 
.structures may be difficult to obtain, particularly if the school district boundaries do not coincide with those of 
any other local jurisdiction.s. Buildii:'^ permits may suffice as a proxy for the actual number of units. These are 
i^k'nerally available from the local government. In some cases, the use of aerial photography for past years may be 
appropriate. 

Once the u.ser has selected the number of land use categories to be examined and the appropriate curve, the steps 
described below must be carried out.. If desired, a separate curve could be selected for each land use type. 

Type A Communities-Linear (Irowth or Decline. Form I.l i^ used to forecast land development if a linear cur\'e 
has been selected. 

Step 1 , Select the appropriate number of historical observations to be used. This selection will depend upon the 
number of years for which a linear trend nas been discernible. For example, if development of most residential 
units has taken place only in the last five years, compared with very limited growth in the previous years, then 
Illy the last five years would he used. Enter historical and future years on Line T 

Step 2 . Complete Steps 1 through 6 as described in Chapter 2, Section 2.2.2.3- Curve Type A. The lines on Form 
LI correspond to those indicated in the Curve Type A steps. The only substi ;tion necessary is in Step 7. Here, 
the total number of structures (acres or square feet) of the type being forecast must be substituud for enrollment 
on Line 7. 

Step 3 . All remaining steps arc then complete^ Line 17 will contain the actual projections. The value.? through 
Column 10 will provide an indication of how closely the fitted curve approximates the actual values. The values 
in the remaining columns represent the forecasts. If the user feels the forecast values are not correct, it is 
suggested that a nonlinear c?irve be con.sidered. 

An example of a school district's projected development is presented on Form I.l at the back of tiM? report. 
Residential growth has been ft^r-cast in terms of future dwelling units, using ten years of historical data. Based on 
tlif as^sumptioii (jf linear gT(j.vl}:. 'Aw districl is projected to grow fron: its 1974 size of 2,658 to more than 5000 
units in 1984. 

Tvpf H Communities-Nonlinear Growth . Forr 1.2 will be used to forecast development if a nonlinear growth 

cur VI' is usr(! 

Step 1. Select the approximate number of historical observations to be used in the calculation?;. It is suggested 
that between Hve and ten year.s of historical data be used. If, however, some substantia! period of decline in 
development o'^rurred at the beginning of any span of observations, the data for these yea/r> r^ould not be used. 
The lines r>n Form L2 correspond to those described in the steps for Curve Type B, Section 2.2.2.3, Chapter 2. 
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Step 2. Comph'te Steps 1 through 6 as described in Chapter 2. 



Step 3 . Complete Step 7 i\s described in Chapter 2; however, substitute data on the number of structures for 
enrollment on Line 7. 

Step i . Enter on Line 8 the estimated upper limit of structures to be developed in the community, given its 
estimated holding capacity and probable future growth. 

Step 5 . Complete Steps 9 through 24; Lines 1 through 24 should now be completed. Line 24 will contain the 
estimated number of structures projected to exist in each year of the planning period. 

An example of a school district's projected development using this approach is presented on Form L2. Residential 
growth has been forecast in terms of future dwelling units, using five years of historical data. Based on the 
assumption of a nonlinear ifrowth pattern, this district is projected to grow from 2200 units in 1974 to almost 
2100 in 1984. 



Typv C Communities— Nonlinear Decline . Form L3 is used to forecast development when a nonlinear decline in 
the number of structures is expected. The lines in Form L3 will correspond to those described in the steps in 
Chapter 2, Section 2.2.2.3. Curve 'IVpe C. 

Step 1 . Select the appropriate number of historical observations for use in the calculations. If any growth 
occurred during the beginning of the historical period, data for these years should not be included. 

Step 2. Complete Steps 1 through 6 and Lines 1 through 6 as indicated in Chapter 2. 

Step 3. In Step 7, substitute data on the number of structures for enrollment ou Line 7. 

Step 4. In Step 8, enter the estimated lower limit for Ihe number of structures in the community on Line 8. 

Step 5. Complete Steps 9 through 28. Line 28 will contain the actual number of structures projected to exist in 
each year of the planning f : - jjd. 

An exan^ple of a district'.-, irojeeted decline is presented on Form 1.3. Residential decline has bec-n forecast in 
terms of future units, using seven years of historical data. Based o'l 'hi- asS'.i:- v^pLjon oi' noiiHnear decli:ie that 
would approach a limit of 3000 units, the district is expected to have approximately 3100 units in 1984, 
compared v.ith 4500 in 1974 and 6000 in 1968. 

Task II: Ass<>ssed Valuation/Tax Revenue Forecasting Procedures. Aftor the number of structures, acres, or 
square leet have been projected for each year of the planning period, the user must calculate the projected 
assessed valuation and tax yield. Form J will br- used. If more than one category of land was analyzed, the 
fcl(owii»^ steps must be completed for each t\ pe. The district's total assessed valuation will equal the sum of the 
i:idividual land type assessed valuations. Required input diita includes his. rical assessed valuation information, 
historical numbers of new and demolished units, expected inflation rates, expected local government reassessment 
policy, and the expected tax and t^x collection rate. 

Step 1 . Line 1 contains the years, with the current year in Column 10. Enter the historical data used to project 
the number of structures (acres, or square feet) and the projections on Line 2. If less than ten years of past data 
are used, then .-ome of the columns on the left should be blank. For example, if only four years of ^'storical data 
arc used, Columns 1 through 5 will be left blank. Enter historical assessed valuation data for the same y tars on 
Line 3. If residential property is being considered, then only the assessed valuation for residentiaJ structures 
should bo recorded. If commercial or industrial acres or square feet are being :malyzed, commercie! rz ^^nriustrlai 
assessed valuation is recorded. 

Step 2 . Calculate the annual incremental change on Line 2. Enter the.se figures on Line 4. These figures represent 
the nut n crease or decrease in structures (acres or .square feet) that has occurred in the past and is expected in the 
future 

In most communities the numbers on Line 2 will be positive reflecting actual or projected new units. A few 
communities will be characterized predominantly by demolition or abandonment, with ver>" few new units 
expected. !n I! >e cases the values on Line 2 will be negative. Still other communities may be charc?cterized bv 



significant amounts of construction and demolition activity concurrently. Each situation demands a different set 
of steps as outlined in the following options. 

1. Predominant Declino. If major decline is projected in the community with little or no new construction 
expected. Steps 3 and 4 must be completed, and values entered for Lines 5 and 6. Steps 5 through 14 will 
not be completed, thereby leaving Lines 7 through 17 blank. This will produce a projection of assessed 
valuation decrease because of the demolition of structures. 

2. Pr edominant Growth. If community growth is arUicipated and little or no demolition Steps 3 and 4 are not 
necessar>'. Steps 5 through 14 must be carried out, and values entered on Lines 7 through 17. This will yield 
a projection of assessed valuation increase because of the construction of new structures. 

3. Mixed Construction and Demolition. If both construction and demolition activity are anticipated, all steps 
should be carried out. This will produce independent projections of the loss in tax base because of 
demolition and the growth in tax base because of new construction. The difference is the net tax base 
change attributable to changes in total structures. 

Step 3 . Estimate the average assessed value of structures to be demolished in the coming years. Enter this figure 
in all columns of the planning period on Line 5. The estimate may be determined from an inspection of assessor 
records, and/or conversation with municipal or county building permit officials. In most cases, the figure should 
be less than the average assessed value per unit for the total community (Line 3 divided by Line 2). In situations 
where the user has reason to believe that the average value of structures to be demolished will increase (because of 
general inflation or demolition activity in a particular neighborhood) or decrease (because of reappraisal), 
adjustments can be made in the appropriate columns. 

If the change in assessed value contributed by both demolition and construction is to be examined (Option 3), 
the number of structures to be demolished must be estimated. In certain instances this might be projected, using a 
Type A Curve; however, an estimate based on review of past demolition activity and future local government 
policy is likely to be more accurate. This projection should be recorded as a negative figure on Line 6 starting 
with Column 11. Notice that the sum of expected demolitions (Line 6) and construction (Line 8) must equH the 
net change in structures (Line 4). 

Step 4 . Multiply the average assessed valuation of structures to be demolished on Line 5 by the number of 
structures estimated to be demolished. If Option 1 has been selected, these values are found on Line 4, starting in 
Column 11 and continuing throughout the planning period. If Option 3 has been selected, thes- values are found 
in the same columns on Line 6. Enter the product on Line 7, in the appropriate years of the planning period. 
These figures represent the amount of assessed valuation expected to be subtracted from the tax base because of 
demolition. The numbers should bo negative. Users who have selected Option 1 should now pi oceed to Step 15. 

Step 5 . Esuniate the annual number of new structures built in recent years and expected during the planning 
period. If little or no demolition activity is anticipated (Option 2), this estimate will already exist. The structures 
referenced on Line 4 can all be assumed to be new structures. If significant demolition and construction is 
expected (Option 3), estimates of new construction must be prepared. The projections must equal the difference 
between the projected net change in structures (Line 4) and demolition(Line 5). Enter these new figures on Line 
8. 

Step 6 . Enter historical data on assessed valuation for new structures on Line 9. If there have been no reappraisal 
of existing structures and no demolition this amount will constitute the difference between two successive years 
on Line 3. 

Step 7. Divide the values in the historical and current year columns on Line 9 by tlie values on Line 4 (if Option 
2 is selected) or Line 8 (if Option 3 is selected). Enter the results in the corresponding columns of Line 10. These 
figures represeiH the average assessed valuation of new structures built in each year of the historical period. 

If the data r^^cessary to complete Line 9 is not readily available, the user may select a random sample of new 
structures bui(t in each year and divide their combined assessed value by the sample size to obtain an average 
value. The figures arc entered on Lme 10. 

Step 8 . Calculate the annual incremental change of the values on Line 10. Enter these figures on Line 11. These 
figures are the yearly increase in average assessed valuation for new structures. 

Step 9 . Determine the annual percentage increase in average assessed valuation for new structures by dividing the 
values on Line 11» year t, by the values for the previous year, t-1, on Line 10. Enter the results on Line 12. 
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Step 10 . Project the rate at which the average value of new structures will grow in the future. Given the rapid 
inflation in construction in recent years, this figure will be difficult to estimate. One approach is to select the 
most recent rate of increase, which is contained in Column 10 Lin.» 12. A second approach is to calculate an 
average, using several years of historical data. Some users may want to extrapolate the rate of increase, or perhaps 
iLse the sj^me percentage rates a.ssumed in the building cost index projections (Lines 3 3a, 3b, Form E). Whatever 
rates are selected should have one (1) added to them and should be entered on Line 13 in the appropriate 
columns of the planning period. The first entf\' must be placed in Column 11. 

Step 11. Enter consecutive numbers on Line 14. starting with a one (1) in Column 11 and continuing through 
that column which repre.<^.*nls the year of the planning hori/on. 

Step 12 . If the same growth rate has been projected to apply in each year of the planning period, raise each entry 
on Line 13 to the power indicated by the number in the corresponding column on Line 14. For example, the 
value in r oiumn 11 will be raised to the first power; the value in Column 12 to the second power, etc. Enter these 
figures on Line 15. 

Step 13 . If the same growth rate has been used throughout the planning period, multiply the entry in Column 10 
of Line 10 times each entry on Line 15. The resulting projections of average assessed valuation for new structures 
should be entered on Line 16. 

If different jjrowth rates have been selected for separate years of the planning period, they must be applied 
indiviHualiy agairsJ; the avrrnrjo arwiosseG' valuation for new structures in the previous year. For example the 
estinjiited perciv^iHge increa..L* in Column 11. Line 13 would be multiplied times the current average assessed 
vaiuaivon per new structure in Column 10. Line 10. The resulting product would then be multiplied times the rate 
in Column 12. Line 13. etc. Enter all projected figures on Line 16. 

Step 14 . Multiply the entries on Line IG by the expertf d ni'mber of new structures for corresponding years. 
Thes(» figures are recorded in Columns 11 through the pianning period of Line 4 (if Option 2 is selected) or Line 8 
(if Option 3 is selected). Enter ^ c products on Line 17. lliese figures represent the increase in school district 
asse,s.sed valuation for each year of the pianning period becau.se of the construction of new structures. 

S tep 15 . Calculate the net change in as.sessed valuation because of construction and/or demolition activity by 
subtracting the values on Line 7 from the values on Line 17. Enter the results on Line 18. If Option 1 or 2 was 
selected, there will be no change because either Line 7 or Line 17 will contain blanks. If Option 3 was selected, a 
new net change to the tax base, in light of both expected demolition and construction, will be calculated. 

The remain inj» steps focus on changes in the assessed valuation, of existing structures because of reassessment, and 
on the application of a tax rate. 

Step 1 6. Select a random sample of structures which have been in existence throughout the historical period. 
Enter their total a.sses.sed valuation on Line 19 for each historical year. 

Step 17 . Divide each entry on Line 19 by the entry in the preceding column of that line For example, if ten 
years of historical data have been used, the entry in Column 2 will be divided by the entry in Column 1; the entry 
in Column 3 will be divided by that in 2; etc. Enter these totals on Line 20. 

Step 18 . Subtract one (1) from each entry on Line 20 and place the new number on Line 21. These figures 
represent the percentage increa.se in the a.ssessed valuation oi existing structures. No specific method for 
projecting this rate will apply in all communities; each district must select that which appears most appropriate. If 
land is reassessed on a regular yearly basis, the projected rate of increase should correspond roughly to the 
inflation rate expected for existing residentiiil. commercial, or industrial space. The percentage increase used to 
project the building cost index may provide a useful guide. If property is not reassessed annually, the projection 
will depend upon the user's expectation as to how often the property will be reassessed, keeping in mind the rate 
of inflation. The projected figures are entered on Line 21 for each year of the planning period. 

Step 19 . The final computations needed to project assessed valuation cannot bt^made with Form J. The user must 
calculate each total individually and then enter the amount in the prope.^- cola.^nn of Line 3. The same equations 
will be used to compute total assessed valua^ n for declining (Option 1). growing (Opt: ^ 2), and mixed (Option 
3) communities. 



= AV 
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+ Aav, 



t 



where AV^ equals a.ssessed valuation in year t. 

t equals 1, 2, n and corresponds to each year of the planning period. 
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equals the assessed valuation in year t-1. 
Xj. equals the percentage increase in the assessed value of existing property in year t (Line 18). 
ZliAV ^ equals the increase in assessed value because of new and/or demolished structures (Line 15). 

This equation can be formulated and carried out in the following manner: 

AVj - AV^,^ (1 ^ X,) + AAV^ 



Column 11 = Col. 10 (1+ Col. 11) + Col. 11, 
Line 3 Line 3 Line 21 Line 18 

Column 12 = Col. 11 (1 + Col. 12) + Col. 12, etc. 
Line 3 Line 3 Line 21 Line 18 

For example, in a school district with an existing assessed valu. ' ion of $17,143,000, which was expected to 
increase annually by three percent, and with an anticipated increase of $903,300 resulting from new 
construction, the new assessed valuation would be determined and rounded as follows: 

AV^ = 17,143,000 (1 + .03) + 903,300 

= 17,657,290 + 903,300 

= 18,560,590 

= 18,561,000 

Alterna: iv^ in a district where the change in assessed valuation of existing structures was expected to be + .015 
annually ^ .>iumn 11. Line 21), the current assessed valuation was $106,500,000 (Column 10, Line 3), and the 
net change in assessed valuation because of demolition and construction activity (Column 11, Line 18) was 
expected to be a loss of $1,500 000 in the coming year, the calculations would be carried out as follows: 

AV^ = :)6,500,000 (1 +.015) -> (-1,500,000) 

= 108,097,500 - 1,500,000 

= iu6,597,500 

= 106,598,000 

Again the process is repeated until Line 3 is completed for all years of the planning horizon. With the completion 
of assessed valuation forecasts, tax revenue mr.y estimated. 

Step 20 . Enter the property tax ratP for each year of the planning period on Line 22. The current tax rate may 
be entered for the entire planning period, or the user may enter an assumed value based on an expected increase 
or decrease in the rate. 

Step 21. Multiply Line 22 times Line 3, and enter the results on Line 23. This will yield projections of the taxes 
to be levied on real property for each year of the planning period. If there is a significant difference between 
taxes levied and taxes collectedv the actual collection rate may be calculated and entered in Columns 1 to 10 of 
Line 24. This rate is determined by dividing the taxes levied during the past several years by the amount actually 
collected. The future rate should then be estimated, entered in the remaining column:; of Line 4, and multiplied 
by each entry on Line 23. This procedure will yield an estimate of actual property t^venue which the district 
is expected to receive. Enter these figures on Line 25. 

Finally the projections should be transferred to Summary Form B. Enter the values on Line 3 of Form J to Line 
201 of Summary Form B; the values on Line 22 to Line 202 of Summary Form B aiid the values on Line 25 (or 
Line 2o) to Line 203 of Summary Form B. 

In the final section of this component, procedures are offered for creating a fiscal plan based on a comparisofk of 
estimated expenditures and revenues. As part of this analysis, the district m\y want to examine the impact of an 
increase or decrease in the tax rate. In these cases, the entries on Line 202 of the Summary Foun B will have to 
be changed and Line 203 recalculated. 
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4.5.1.5 Other Local Local school district revenue may also be generated from other taxes and/or from non-ta 

Revenue sources. Additional tax revenue might be derived from sales, income, and a variety o 

miscellaneous local taxes. Non-tax revenue typically derives from specific school program 
such as tuition, transportation fees, interest on investments, food service, and pup 
activities. 

In situations where this additional revenue is relatively small, and historically appears to b 
about the same percentage of the total local revenue, a ratio may be used. This ratio of loc£ 
property tax revenue to (ntal school district revenue should be calculated for previous ye arf 
An average or projected ratio should then be applied against the projected property ta: 
revenue for future years. 

Some districts will want to p.nalyze other tax revenue separately from non-tax revenue an< 
to project each category independently. Suggested ideas for conducting such analysis ar^ 
outlined below. However, because each district will have a unique fiscal setting, it is no 
possible to present comprehensive procedures for all situations. Consideration of alternativi 
techniques is encouraged. In general, it is recommended that mosi, of the revenue categoric 
be projectec' as a function of son>e other variable, such as dwelling units or enrollment tha 
has already been forecast. Linear regression methods are recommended. Some users ma;; 
want to experiment with exponential regression, as used in rm G, to better account fo 
inflation. 

In most communities revenue from a sales or merchants tax will correlate with the numbe; 
and size of retail sales outlets in the district, or more specifically, with the number of squan 
feet of retail floor space. Income tax revenues will usually be related to the number o 
dwelling units or business units, depending upon whether it is a personal income tax, or j 
corporate or business tax. In the preceding section, future commercial and residentia 
development was estimated. Therefore, sales or income tax revenue may be projected as i 
tunction of one of these variables. If a corporate, business, or sales tax is a source of revenue 
for the school system and only totaS property development was forecast, this figure may b( 
used as a surrogate variable. 
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PUOCEDUKES FOR FORM K. 



1.5.1.6 Ol in:': I.(K AL I AX Ki:\ KM h i tiivlA ASUNC; IMUJC I.Oi lU-.S 

io pi'M'fi: UK-al '-f !;:cM!Mr I ;t n .ri,;:. . 1::, l:,u-;r <'\traptflaH()ii nit-Uiod. C'urvf Type- A. '.vill hi* used as 

'.K'>tir.t(\ ::i J J.J.:-; ir.r EwrtKUnnW i.'i )inp<)i;r.'it . lii ( ai'h ca^t . Ui<- <ax a-\t iui»' lo be projecU'd is the 

(!rp, -iifit jit wtnai)]* . ii t-nr^jHiiu ;i! ii\ tfif ■n^Iruciioiss. Ww luirnbtT of (ivvi Jiiii^ liriiis, business units, 

-■paif .»r t.«:i(i arv tli^ i •.i(pr?.tK n: -.arMi^ir... ii-afi.j ii?ih in ({u iiislruct u»iis. Form K prt'st-nls an fxaniplr of 
.'hi a niit- uf-. ra'rL:tirit'> ht- . >i;iija*r(i S:{!t > ra'-: rt-vt-niu- is Uic dt'pi'iidi'nl variable lo bt- projt-ctt'd. 

j . tMr'.;;-;, -:r.:. -iirT • ;!:ui-p: lidr;]' \ariablf. .\> ;>iicli. boih hi>l()rical aiid projt»cli-d nunibors 

• If < . r, ,;r..v' .. r,/...- i;-. ,!•.,;:;;.,[):.. ihi l-ornj K ( i jrrc^pond lo Uju^i' di-scribt'd in tht' stt-ps in 



•"'•^•. ^ ^- i'"n^p:.h I..;;- 1 mi {■.»r:}i i.; infiica't (! iii SN-p 1 tn [hv iMirollriu'iu ('(Hiipont'iil. In Step 2 .>ubsiitirto 
hi-toru al r)ri;h t if^i li.tM nn- i-iiniM-r .i; rMrio'iu-rciai \ina^ !*or the nuriibcr of years. 

^^^'P ^ >'.:bv -Wf fn-'.>r)r.n <>!: m\,.'^. :ii p.Uic* nl" t-Mroiinient . :ii Sti-p 7 and eiUer !hese tlgures on Line 

ror^tpitif S!t p- ti'.;.>ij^!: 17 IT a ;ij .ontain jjrnjt euon > of >aUs tax reveiuio for each year of the 

pLuKlJll^ pi ;-i( •(: . 

Lt\ r»-vt'nih-^ ;viii,ri .:rf h.-.-^'d ni\ pi>*p>i\'^ ;;nd 'tr iiUiiiUr v.ilue^ will iiierease or deerea.se as a function of eilher 
a:: jru rt'jH- t)r fii er--;' M' ifi thr .trnotinr o: j)rop( ri> aiid;or nieome in the di>lrjci: (jr an incr'-.ase or decrease in 
i:i:lattM.'{ Hh' 'tU'Mi.'J mil! :u d ahnvi- pr<)t.'ei> increas*-^ or decrea>e^ tn rax revenues only as a lunction of changes 
;n p.'-iipT rt> . 1 fns. :i believrd liiai tnr ])rnKM tiun^ nf ihe t;o: revenues are loo low, the user may adjust them 
upuart} \hi-^'ii on t \{)fet.::;oii- of tuture r.sh s *.r inflalion. If more than one kind of local tax exists, in addition to 
• hi' f)ruptTt:. lax [hvii >* U'rcil i)ro)fr::<^irv will bt- in'ce^sary, u^nv^ i\jrni K. In each ca.se, the independent variables 
v^-irt ted fo! usf as !hf pr>.U ' fj<)n rriu-* tj-- (.ii :i\;ti!ablt- u»r the historical and projected planning period, and (b) 
directly -^r indir.-etiv iel.i!t,i !(> m*- \a\ : Tojretrfi . Kewniie from all other local taxes is entered on I.lne 201 

'f\ ■■i;r:i:r..irv Koriri I; Inial fax rt-wMu.- tiMr»; Miinc ^ i. ihe sum oi* I.ine.^ 20:> and 201. This total is entered 



\.').].7 \ AX im.vi:m k } {)Ki:('A.sri\<. }'i:()( Kncin.s 

J - ' f1i' « ' "i !;:''r::.i! M»wf» • m: r. . • :;.:! vMiiit;, i.iH,i in- ronipi!e;ilr (lie idrn h fieat ion (d' stiindard 

lort ( i::'^ :i!'')r*(5'ir-v A^ v, ^ ■ ' i^.i',' r,,\v ■ ofiirr r;,,.!) ttir profi.Tt;. 'a\. llie umt is rru:()Uraj^rd to develop 
'•'!';!'«: ■'►■■^ lii iiiiAjMr (Iivir < ' ii i:t!ii»;; ra! pi; >^ii^Ie appmaclif s ar*' ^uih tied below: 

'■'le l-\^'r.\ rui'uMi. i'iiii'fh ,ar;r- ,'il)>i. ::i iail;. .t> an iniporlaiU sourer ()f rt-venui-. Publu- scIkjoi tuition 
pa;. rTH :u> ar^ ,i fm ' tiM-i n!' i}m ia-, ,} . r o}" -.'urjt-n!^- alt< ndin<4 schools within Ihr dis'rict yet n'sidiii^ oUtsi(Je its 
U' <»urapl^;(' hi>!ii,:l.iri. ^ .^.O spmlii' in.. ;ij,,rj prnicc:!'!'; iiiilioii can b«' i^roMder^. iieri . 'I he iKer should (Estimate 
th'- ';u!])h< r m in!' ih ■ -ad* di !U r sriir! :f >n iha! ar'- expee!ed U) altriid schools wit h m ( he syslein , 

tl;-- bi-arri's p.)!!' .oirdi:;- ■■^■■I'-'w ,ti :i:a;t' arifi Ma' p. * il)a!)ijii> inrpascci tujtinn m future >ears. 

K'r'.. nia- {• run S:ud'-[ J A .,iri"t\ i.| r» i« ^oan* > '.Mil Iji dir^c'lv n-lalrd lo tin- :uind>et and preftri'Uct s of 
'id<-:.t r::*-< nii l'.'df i'a»d .rf. in [la;. tjim; - ( rati >p( »rtaf ion irrs, ;('•• i\ it> ('''es, and other rnisci»IIane(nis charn<'S. 
\hv ♦•aa« •^l r'or- ra^: i:.^ ap[)r(»arh -u f|» i.rmii^i- Iie.toi jeal!> what pcrcrril oflhr student bod>' has participated in 
tilt- pm^rajn. .nd v.haf (I.. avejMii» rjhiif ion pir Miidrnt l}a> bem. I'.st iniates can th<'U be inade as to the 
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t-.-.p^Tti-d piT.\;:! n;" :ui{iri;is likeh fi iL'ip .if i' 111 u.i' rLiu:rt' iIm- cxperttd averagt chart^o per student. 

Miih.'piyir.L; tii^-v fAo fi^::rf> b;> Iru- [iiirT^iu-r of o fii'iiru sJ i:i!i.'ins. u> projcL'ti'd in ihe Enrollment 

Cunip.ir^.fiii, r'ruv3.-iv> u ri-'.i'inii' i"t)rfi';:.st. 

l.:.;t :j! if'-iM- 1> ii.ay bi arftiiiir)!!:^!^ J for -ilifSi' o.i't.^^.jrii-.^, usiiig liu- C'lirvi' Tx pf A rv^re.^.sioi: '• 'his case revenue 
.1 _;'.>»'ri l ait uury i.^ iliv (irpviidf::? .anabK". ^.'mJ i-nrullnu-iu fh^* iiidt p» ndt-nt \ari:ibK\ ; i L provides an 
V Aatiip!^. luKv .^"li'cifd iirliviiy i\ !n!i;.ht be proj. cu-d. As wan ihe otr.t-r (."urvr Typi' A I'orveasts. the lines on 
I'wr;;! i. ■.•i-rr. '.pi»!w: ?<« I iu- su p> <!» -^i r:r.r cj j!i Si-t-tion 2.1!.2.;:> of ("hapl»-r 2. 



>w i> 1 . CMiufH* Ia'.'.v 1 u[ i'\>f';ii I. :s.s indicated in Sif]) i in llie Enrolliiit-nl Component. In Sicp 2, substitute 
h:>ti»rj« .'.I .iiul proUH ;- 'i i-nroiln^i nl U.^r the aumher ui' \ « 

>u-p 2. C'Jinplr'i' Mcp> ihroui^li (i indirated. 

>u 0 > . i.vJv: .*.:>Lurjv'.il rlala i^jj pupU .ejl;.:-> placo di L-r.ruIlnit'nL in Sii.-p 7, Place ihest* figure^on Line 

Mi p { rtji.iplfu SL-'ps s Li.r^)U^il ; r :ts ];-.dKati'L:. Li;ir ] 7 \\ \\] roniaiii llie projection of aetiviiy fees for each 
yx'i-.r <»!' pi;^f■^nI^^ pir:o<l. 

1 •<■ r- -I'.!! f-rnir.'' in;:s ht- .:,.id' u:; U!" i}u -i.-i i ii:-;j!!n:v'U ard I'Mi arcijuni Ujr t!:.' iinpaot of 

!;-:'hiiM)n . If ilu mm r ;i«'j:rvi .> ili- pr^j'-ctitja.-, art Ijl.'isr:^ de>,vnv.ard. Ltu ;. i:ia> be adjusted at'eordin^jly . based 

l;.V r^-->: viii In . » -.n;;:-!!! >. .\ fusai .^•./u^<^• of T/riiia s fur ii)n,>icirralion is ;}t(- liUeri'st o\\ invt'stnierst.-;. Karniniis <jn 
r.n-!ii> ari' a f-J:irr:ifi: .)f tli.' li!iu--ja^ bvi'.vvi-n liu- rt'.eip!. of rcvmurri and ilie pa> inenl tjf* xpenses. They are 
a:..t; !r.ni:»-in rfi iv. ihr lair of init-rr^L b'.-ifii; paid on sIiort-UTrn invi'Slments. Earnings from l(»n^-lerm investments 
.■<«•.(:..: ai :u I on: riiini.' :o ciltfiior;. irji nt,t bf applicable to niosl districts. It is recommended ihat 
» ar".::.^^ na ar,-- .1:::. ; ,i ^ la' pMiaM :,(l a-^ a fu of liita! local laxo rreciwd. F(^riii M is Used to record tluvse 



.>trr> 1 . lai.t- I i i'.'. i tin- >.- [r >, ■■.V:^ii :h.'.- curriail yt-ar in Column li^. Ijiter iiisti^ricaj and projected data on 
tola] let a! tax rcV'/aut s u ien,t ft in ihi' c(jire>pondni;; columns of Line 2. This informati(jn is on Line 205 of 
Surv,m.:r> V'tnv. ii. En:<-r insluriiaii <iata ^ ti « arnni^^ on invt siiiiviits on Line 3. 

p 2 IiiMd< Lii.f by l.i.w 2 M'.d 'T^ut uie-^- lOtal^oa Line L 

Stt'p Seii«-t an i-.ti nin^-as-a'pert'ent'O f laxes figure expected in fuinre years. "Lhis may be achieved by 
computmi* tile ariiiunftu: auTa^- of Line L Enter this figure lu ('olumn 1 of Lnie 5. Alternatively, \h ^ most 
rfe»'nt y(-ar .alue i:ia\ bt- UNec! (Liru' -L Coinnin 10). oi the hisKjrical figures may be projected. 

Step { .M'a!!;ply fhe l■ntr^e^ or* Lint^ 2 M)ria'^pjnnd:;n^ lo the plannin^^ perio<L Column 1 1 on. by the e!itr\" on Line 
r>. ilirf^rd tbi'se 'at.'.N ori Line G. I!u- roiaU n-pr. -A-nl project icins of farninij> on mve.slnients for ihe plaiming 
perir-d. 

Ti, J i". . r ; J » ■ ■. ' 1 1 a • :r : ' i ^ ■ < »; i i;;.' I a- .:: ai<' ■ ;la;l ar-lalivi'!;, on aiil j)<-re'. ni aj^^- of to! ai tax 
r. i-. nrcsLril « .i-, i: rar. l! ih<- p» ra .i;;*- i' i."t constant, :i'a' u^r must decidr 'Vhat factor^ contribute lo 

-fi' :1:a • f jal a MP,. N!', nrai;! - m .-ht>;i t'Tin ii.tt-r*'^* r.iio rna\' lu- an nnp' -rta:;', c< Jiisidrrai ion; ho'A'evi-r. th"se are 
'iifficui: [IP prrfin i '^i.r f*' t!:i , :s t»ei!t'",<d to be in.^ uiil> vau.^r of fi,.:..-! a iiioii < on-,nlla: !oij with Ujcal autliorities 
:n!-.:tii ih' apfiropna!" to di-r^raii'ic I'- "xteiU to v'.iia\^: ralt'> are o.pfrii'd lo continue tt» increase. If. however, 
'hi fiKer^*- f.'f r» > iii <»f (»:!:» a" po]a\ .ariabUs. ila- us* r should riLiain <■(.n^lder v.'fial Mie Uend will be in the 
f:::a!-r .-fiid coaip'.c;'' Liiif r. .,!' l-'nrtn 1. nv. 'h'- ba^'i • of liii^ jud^cmmi . 

t 1- I,;, a( ']'--:trii-' rc^rrtin^^ ctn- 'iJi)ji-''; !•< ■■n'l: i)road dclinition and variation^ that Ihry t;anorJy be fstiinaled 
<;■; ba-h of '(it a■lr"^ ta^v. It ffi^'- aiiM inlii'Maenl . A^ain . earlier <Ucisi()ns re^ardui^ ^^\pt■t'^e 
li fi i ti:nr!)-i,.ii\ riopiM.-iii .iiMiiid hi r.ep: :n ninid v.iiili- mal-:ing thfse fleeisions. 

\ii '.•,•!('.♦■ iioir. ri:'- ab".- ..li'd .tlK 'r aor. '.•.'•nii a.a;. ippi". lo .» prciJn .cliool di.!r)<i slioald hr 

of alt d *i'.d .-pi'-o't o!i iaiM- li^to of >i;ai!jiar;» I'orn; IL 



4.5.1.8 Intermediate There are two general cases in which a school s\^stcni may receive revenue from intermediate 

Sources of sources. The first is the situation in which the district is not a legal taxing entity and derives 

Revenue all of its local revenues from a city or county which supports the district out of general 

revenue funds. In this case, the cit>' or county's general revenue will have to be forecast, and 
the school system's share will be computed as a percentage of the total general revenue. 

In the second case, the school system is a legal tax'.ng entity that receives some of its revenue 
from the intermediate source, either because of local legislation or because the system has 
delegated the tax collection function. In this situation the collection/distribution function 
may be strictly a pass-through, or the intermediate source may exercise some discretion in 
the allocation of collected funds. 

If either case exists in the school system, the user must obtain a forecast of intermediate 
revenues for each year of the planning period. These totals are entered on Line 209 of 
Summar\" Form B. 

To obtain total local revenues from all sources. Lines 205, 206. and 209 are summed, and 
the totals are entered on Line 210 of Summary- Form B. 



4.5.2 State and The school district's local revenue is increasingly being supplemented by assistance from the 

Federal state and federal government. This results from the ability of higher levels of government to 

Revenue raise tax monies more easily and redistribute monies on the basis of need. While many kinds 

of state aid exist, most programs can be grouped into one of four major categories discussed 
in this section: (1) unrestricted grants-in-aid. (2) restricted grants-in-aid, (3) revenue in lieu 
of taxes, and {4} revenues for or on behalf of the school system. Federal aid is usually so 
small as not to warrant subdivision into separate categories a.s part of this analysis. 

Unrestricted Grants-in-Aid . Unrestricted grants-in-aid are the primar>' source of revenues 
from the states. In recent years this categor>' has constituted a considerable portion of the 
school system's revenues. Approximately thirty one percent of total school revenues came 
from unrestricted grants-in-aid provided by the states in 1971-72. These unrestricted 
grants-in-aid are made by using one or more of five basic techniques for distributing funds. 
As defined by the National Education Finance Project, the techniques include: Flat Grants, 
Strayei^Haig— ,\Iort. Percentage Equalization, Guaranteed Valuation on Tax Yield, and 
Complete State and Federal Support, Within each of these techniques there are so many 
variations that it would be impossible to create a precise formula which could explicitly 
include all the variables. Also, in most cases a large amount of uncertainty characterizes the 
activities of the typical state legislature in regard to state aid. In view of this complexity, two 
methods of forecasting state aid are presented. The first uses total enrollment as the 
independent variable, and the .second uses assessed valuation per student as the independent 
variable. In both cases, the steps outlined in Section 2.2,2.3 of Chapter 2, Curve Type A, are 
used to make a linear projection. If neither method appears to provide a useful forecast 
because of the particular formula governing the state aid program, the user is encouraged to 
devise a new technique. 

Restricted Grants-in-Aid . Restricted grants-in-aid at the state leveJ include several categories 
of special purpose programs such as Special or Exceptional EducaMon Grants, Vocational 
Education Grants. Transportation Grants. School Housing Grants Textbook. Library- 
Equipment and Supply Grants. Driver Education Grants, and School Lunch Grants. 
Individual school systems may or may not qualify for these programs, and even when they 
do some may elect not to participate. Sim !arly no standard projection techniques can be 
prescribed for all situations. Users must forecast restricted grant monies based on knowledge 
of state programs, past as.sociations. and the district's ability and desire to qualify. 

Revenue in Lieu of Taxes. Revenue in lieu of ta.xes is available from some states to 
compensate for the fact that the state may own or control property within the school 
district on which Ad Valorem taxes are not paid. Revenues of this nature are relatively 
constant except for variations in the amount of property owned by the state, and variations 
in local reassessment policy Forecasts must be made based on knowledge of the state 
legislation and existing state holdings within the district. 

Revenues for or on Behalf of the School System. Kevenues for or on behalf of the school 
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system include any revenue collected by the state on behalf of the system and ^'passes 
through" without redistribution Thus some portion of the state sale or income tax that is 
collected in the district may automatically be returned to it. Forecasts in this case would be 
similar to those procedures used in Section 4.5.1.6 to determine other local tax revenue. 

Federal Revenue . On the federal level, the revenue categories are the same as on the state 
level. However, unrestricted grants-in-aid at the federal level are not a significant source of 
revenue, and the distinction between restricted and unrestricted grants-in-aid is mainly for 
accounting purposes. Since in most districts the revenue from federal sources represents such 
a small percentage of total school system revenues, there will usually be no need for such a 
detailed breakdown. 

In some districts the amount of federal aid will be so small, or so variable, as to be hardly 
worth projecting. In this situation, the user may want to estimate an overall amount, using 
personal judgement. For those districts that choose to project federal revenue on a more 
rigorous basis, a technique is presented which makes the assumption that federal revenue per 
pupil will not change substantially as a percent of cost per pupil from its historical pattern. 
Therefore, to determine future federal revenues, federal revenue per pupil as a percentage of 
cost per pupil is projected. This percentage is then multiplied times the projected cost per 
pupil to obtain revenue per pupiL In turn, it is multiplied by projected total enrollment to 
obtain total federal aid. All the calculations are recorded on Form P. This technique will not 
be appropriate for all districts. Users are encouraged to substitute their own method once 
they determine that forecasting federal revenue in their district is worthwhile. 
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PROCEDURES FOR FORMS N AND O. 



4.5.2.1 ST.\TE RKVMNrrC FORfiC.ASTlNG PROCKDURFS 

■iVciiniqucs for projt'Ctiiv^ state aid inim. bi' tailored to tfic particular Ifgislativo pr(jgrams that apph' The 
prui'i'duri'S outlined below >hould be eniisidered initial appr(iaehes to be relined in hgfit o!" the school district's 
unique setting. 

State .\id as a Fui?ctiun of KMrollnient : Form N. hi many eases state aid is awarded on a per studeni basis, usin^^ 
either enrollment (;r averaL,'e daily attendance. In some instances, it may bo awarded on a per teacher basis, in 
which casi-. historical a.nd projected data on the numbt'r of teachers should be substituted for enrollment. Form N 
i^ used to proji ct slate aid as a I'uneticm of enrolimeiu. Its lines corresp(jnd to thosi? described for Curve Type A 
in Section J.J. J.i>. Cliapti^r 2. 

^tep I . Line 1 contains the years, with the current > ear m Column 10. Hnter historical and projected enrollment 
figures on Line 2. 

^^cp 2 . Complete Steps 3 through ^] ;fs indicated in the Enrollment Component, completing Lines 3 through 6. 
Columns I throujjh H). 

Step 3. Fnier historical data on state aid. in place of enrollment, in Step 7. Line 7. 

'"^tep L Complete Steps 8 ilirough 17. Line 17 contains projections of total stfite aid in unrestricted grants-in-aid 
for the .sch(ioI system f(jr each year of the planning period. The projections should be transferred to Line 215 on 
Sumniiiry Form IL 

Stat>* .\jd as a Function of As.sessed \'aluation : Form O. The second method for projecting* state aid uses stat».' 
aid pt r student is the dependejit variable and a.^sessed valuation per student as the indepeiident variable. The 
projfctions of state aid per student are then multiplied times enrollment projections to obtain total state aid. 

The rationale behind proj^ctintj stati' aid as a function of assessed valuation per student derives from the fact that 
man;. Ntates are takinL^ steps to equaHze the quality of education. This process ol'tcn involves providing more 
support for pt)or. r district... whi-re the rcL..ive wealth of a district is measured in terms of its as.sesscd valuation 
prr student. Form O will be us«'d to maki' the projections. The method is again a linear extrapolation using Curve 
Type A. Additional lines must be added, e.g., la • Id and 18. for which there are not corresponding steps in 
Chapter 2. Tlu^se additional steps are Wsu-d below. .-Ml other lines correspond to those described in Chapter 2. 

♦^tcp I . Line 1 contains the years, with the current year in Column 10 Fnter iiistorical and projected enrollment 
on Line la. Enter historical and projected total asst-sscd valuation on Line lb. These figures may be obtained 
from Line 201 of Summary Form B. Enter historical data on unrestricted grants-in-aid on Line Ic. 

St(>p 2 . Divide Line Ic by Line la. Enter the resulting state aid per student figures on Line Id. 

Step 3. Divide Line lb by Line ia. Enter the resulting assessed valuation per .student figures on Line 2. 

Steg^J. Complete Steps 3 through 6 as indicated in the Enrollment Component. Enter the results on Lines 3 
thrtnigh G on Form O. 

-^tep 5. Move the state aid per student Hgures from Line Id to Line 7. in place of enrollmi'nt, in Step 7. 
St(>p (k Complete Steps 8 through 13. 

Step 7 . Move the assess(.'d valuation per student figures from Line 2 to Line I I. 

Step 8 . Complete Steps 15 thrcjugh 17. Line 17 contains the projection of unrestricted grants-in-aid per student. 

Step 9 . Multiply Line 17 by Line la. EntiT these figures on Line 1 8, lliese figures constitute projections of total 
unrestricted grant.s-in-aid to the district for each year of the planning period. Transfer the projection of 
unrestricted grants-in-aid to Line 215 of Summarv* Form B. 

Neither of the two methods for projecting unrestricted state aid .specifically account for the uncertainty 
asiiociated with state legjs!att(jn. 'Hie ust'r is cautioned to view thesi' projections with only the amount of 
certainty one has in .lie activities of the state legislature. If during the planning period the formula for 
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distributing uiKe>tricied g:anis-in-aid chanj^cs. these I'lgures should bo recalculated. 



Ki->tr)cte(i Statt' (iraiU-^-in-Aid. li' i\w district participates iii various re.siricted aid programs, those variables used 
in niakin'^ the allocations should be identified and projected, in most cases, eiirollnicnt, assessed valuations, or 
uachi-rs fori-casts which havt- already been made may be used as the iiidependenl variables in a Curve Typo A 
htuar reijression. In some casi's a simpU' extrapolation of historical values ma>' provide reasonable forecasts. In 
^Lich instances Curv^ Type A could again be used with time as the independent variable (See Form II). All 
prujeclfd revenue in the n-stricted yratii-iii-aid category should be placed on Line 216 on Summan' Form B. 

Ke\enui' iii Ijl-u of Taxes. If l.he slatt' pays rt-M-nue in iieu of taxes, calculate the assessed valuation of all land 
iir.dlu'd and l.he ratr of eoinpmsation. hntn the aniieipaled revenue from this source on Line 217 of Summary 
I'orni H whi'Ti' appropriate. 

l:i-\«'{iur for or ov. Ijfhalf of ;iie .Sciiool .Sy>.ie:n . If tiie state contributes a portion of the taxes it coller'ts within 
\]u' district, project tlie expeited lax revi-uue. The procedures outlined in Section -Lo.LG for calculating other 
local lax reve:v.ie may be I'oilowed. Tlu' fracliou of stall' l;.x revenue expected lo be ri'lurned to the district 
should bt» I'lHert'd -mi Line 21 of Sunirnar> Form B. 

.\fti r coiriplv'tiiifj the pro'' • ' .« j:; • of ail revi nue frt^in ;lie slate, record theni on Sumniar>' Form B, Linos 215 
rhroii^ri 21S. Kr.i-.'r lUi- <\r:\ ' 215 thrf)U!;;h 21S oi; ..ine 220. 



PKOCKDURFS FOR FORM P. 

1.5.2.2 FKDLKAL KF\'K.\T"i: FORKCAS TINC; PKOCFDFRHS 

If federal rcvt iuie is received by the district, ihe user should idtntify the specific programs and the allocation 
formula, if an\ . used, IVojections b\ program ciUegory should then be made based on judgenient as to the 
proiirain's continuation and tile dislriet's iiUere.^t and ability to qualify. 

Those districts mierested in a general forecasting technique may consider the method presoiited on Form P. This 
approach rests on Uu- assuiTiption that federal revi-nues to the district will continue to cover the same percentage 
of co>t in future years as they iiave in the past. Thus, federal revenues are forecast to vary in proportion to local 

eo>f>. 

Data re(juireruents include historical aiid prrjjecte-d figures for dislrie: enn)llnients and costs, and the amount of 
federal revenui- received by the district in past years. 

,Step I. Planning Ilort/on . Line 1 >hould designate years with the current year period entered in Columi 10 and 
years for which projections are to be made entered in Columns 11 throughout the pi an in ng period. 

,Step 2. Knrollment . Knter historical and projected data on total sciioul enrollment on Line 2. 

.it(>p 3. Total Cost Information . Fnter historical and projected data on operating costs on Line 3. This data will 
have been previously caiculaten and entered on Line 108 of Summary Form .A. 

Step 1, Previous Federal Assistance. Fnter the amount of total federal revenues received over the past years on 
Line L 

Step 5. Average Costs per Student . Divide Lnu- .'i by Line 2. Knter the resultitig average cost per student on Line 
5. 

,SteD 6. Aver^MV Federal Revenue per Student. Divide Line 1 hy Line 2. Knter the resulting average federal 
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roveiiuo per student oii Line 6. 



Step 7. Federal Revenue per Student as n Percent of Student Cost . Divide Line 6 by Line 5. Enter these figures 
on Line 7. These entries represent revenue per student as a percentage of cost per student. Line 7 can now be 
projected by entering the average historical value, or the value calculated in Column 10. to each of the subsequent 
columns C()rresponding to years in the planning period. In some districts, extrapolation of the percentage may be 
appropriate if it has demonstrated a clear upward or downward trend in the past. 

Step 8. F^roiected Federal Revenue per Student. Multiply the entries on Line 7 corresponding to the planning 
period years (Column 11 on) by the corresponding columns on Line 5. These figures are entered in the remaining 
columns of Line 6. They represent projected revenue per student. 

Step 9. Projected Federal Revenue. Multiply the projected revenue per student (Line 6) times the corresponding 
projected enrollment on Line 2. The results should be rounded and entered in the remaining columns of Line A, 
They represent projected federal revenue for each year of the planning period. 

The proiffiion ot' tVder;il revenue to a school district using the above technique is illustrated on Form P at the 
end of ihis repc^rL In this example, the school district has grown draMatically since the mid-1960s from 
approxiniaielv SHOO students in 1965-G6 to 21 600 in 1971.75. During this time federal revenue per student 
cHnbed <'V»'n more substantially from S8.75 per student to .S32.10 ptT student. Assuming that the federal revenue 
PI T student is the >anie percentage of cost per pupil in the future as in 1974 (i.e.. 2,7 percent), then federal 
revenue piT student is projected to grow to S45.71 in 198-1. \Vhen multiplied by the projected enrollment, the 
total feder^il revenue is fore»'ast to climb to SI, KM. 000 in 1981. 

Th'.' pr<)j<H'ied federal rev**nur on Line I should be entered on Line 225 of Summary Form B. Lines 210. 220. and 
225 ran ihrti be summed and the total entered in Line 230. This total represents a projection of the .school 
s\ stem's lota! revenut- Iron) all source-). 
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4.5.3 Bonding In some cases the revenue raised from local, state, and federal taxes will be sufficient to 

Capacity defray capital as well as operating costs. This may be true if the proposed facility plan is 

modest, or if financial mechanisms such as leasing, a construction sinking fund, or a 
^over^mentaI loan can be arranged. Often, however, the sale of bonds will constitute the 
only way to raise constructio'i or modernization funds. For most districts this will require 
thai thrir bonding capacity be examined. 

The calculation of gross bonding capacity is based primarily on a community's assessed 
valuation . In some cases, additional variables will also contribute to the determination of 
bonding limits. If these variables have not already been projected specifically in this chapter, 
tht' user must supply tlie forecasts or develop them, using one of the techniques already 
described. 

Ciross bonding capacity is defined as a percentage of total assessed valuation beyond which 
indebtedness is not permitted. The percentage is established, in mos* ca.ses, by state law. Net 
bonding capacity is the gross bonding cap-^city minus any outstanding bonded indebtedness. 
Procedures have been prepared to project the net bonding capacity as it changes in relation 
to the asa*ssed valuation the retirement of existing debt, and the retirement of any new 
bonds ihat are issued to support the faeiPty plan. 

Tht'Si' procedures allow the district to identify the extent to which it could raise additional 
i'und> through the bond market without exceeding the permitted indebtedness limit. If 
examination of a proposed bond issue reveals that it exceeds the bonding capacity, either the 
amount of the proposed issue must be reduced or the terms of the issue adjusted. In the 
first instance, decreasing the si/.e of the bond issue would require either cutting back on 
planned improvement or covering a larger portion of planned capital expenditures out of 
current income. Consider, for example a situation where, after completing the Facility 
Component analysis, a school district determined that an additional wing was needed on an 
existing school and that a bond issue was the only way to finance the cost. If the analysis 
outlined below revealed that net bonding capacity was negative (i.e., a bond issue of the 
required magnitude would not be legal), then the feasibility of the new wing would have to 
be reexamhied. The district would have to review existing facilities, revise its space standards 
and policies. a»id/or build fewer new classrooms. .Alternatively, the district might attempt to 
'y,\y a portion of the cost out of current income, assuming that its cash fiow and state 
legislation allowed this option. 

The third possibility would be to rearrange payments on the principal, scheduling more in 
those years where the bonding capacity was positive and less in those years where the 
capacity was negative. In cases where the bonding capacit\' was negative throughout, 
payments on principal might be delayed until a future time period. Again, these choices 
would be dependent upon h'Avs regarding debt retirement, the bond market, and upon the 
district's cash balance. 
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PROCEDURES FOR FORM C. 



1.5,3.1 BONDINC: CAPACITY FORKCASTINU PROCKDCKK.S 

l)istr:i'ls lhat lUM'd to cicUTiniiU' whctluT llu'\ luivc >urntit']U ca[)acity lu Inianco a faeility plan by issuing 
add tioiial bonds, should use Summary Form C. knowit'dgo of stale legislation concerning bondini^ limits is 
M(M'*'Ssary. as wt-ll as projections of a.sses.sed vahiaiitiii. payments on existmg debt, and the proposed si/e and terms 
lit the iii'w bonds. 



Step 1. .As.s4.'S.si'd \'al nation . Place the years of the planning period on Line 300. Enter the projected to^.al 
assessed valu: <.ion for vvch future year on Line 301 of Summm* Form C. It is found on Line 201 of Summary 
Form B. 

Step 2. Other Variables. Enter projections for any other variables that contribute to the basi.s on which gross 
bonding capacity is calculated on Line 302. 

Step 3. Total Capacity Bas<.\ Sum Lines 301 and 302 and record the totals on Line 303. 

Step L Bondinu Capacity Pere/-ntai^e . Enter the percentage by which gross bonding capacity is determined on 
Lme 30 L 

Step 5. Gross Bonding Capacity. Multiply Line 30-1 times Line 303. Enter the totals on Line 305. These figures 
now repres-ent the .school district's gross bonding capacity for each yeiu: of the planning period. 

Step (). Current Indebtedness. Enter the current outstanding bonded indebtedness in Column 10 of Line 306. 
This will reflect the amount owed on outstanding bonds at the end of the current year. 

Step 7. Debt Retirement . Enter the bond retirement schedule in the appropriate columns of Line 307. These 
amounts sht)Uld represent the payments on principal which have been planned for each year in th<* future to 
amort i/e all existing bonds. 

Step 8. Future Indebtedness. Subtract the payment in year t. Line 307. from the current indebtedne.^ in year 
t-1. Line 306. This will yield the remaining indebtedness that can be expected on existing bonds at the end of 
■ year t. after all retirement payments have been made The calculation should be carried out for all years of the 
planning p:»riod and recorded in the appropriate columns of Line 306. 

Step 9. Net Bonding Capacity . The net bonding capacity is cal dilated by subtracting the school district's 
indebtedness on Line 306 from its gro.ss bonding capacity on Line 305. Enter the results on Line 308. These 
figures will indicate the maximum amount of additional bonds that could be i.ssued for different years in the 
future. bas4.'d on the projected change in assessed valuation and the phmned debt retirement schedule 

Step 10. Planned Facility Expenditures . Calculate the probable size and timing of oond issue necessary to 
support the planned facilities. Enter the value of the first propos^fd issue in Line 309 in the column corresponding 
to the year in which it is tentatively planned to be issued, Ti:e probable expenditures for new land and new or 
renovated facilities have been calculated in Section 4.3. New boi "i issues should be considered if it is not possible 
to finance these proposed facli'.ies out of current revenue, a sinking fund, a leasing arrangement, or a .state loan. 

Step 11. Planned Retirement Schedule-'New Issues. Calculate a tentative retirement schedule for the propo.sed 
future bond is.sue in light of the expected terms and requirements. The first scheduled payment on principal for 
the propo.sed issue should be recorded on Line 310 in the appropriate year. 

Step 12. Impact on Future Indebtedness . Subtract the payment on the proposed bond in year t+1 from the 
indebtedness in year t for <he proposed bond issue. The entry on Line 310 should be subtracted from the 
previous year column of Line 309. 

Steps 1 1 and 12 should be used to complete all eolunnis on Lines 309 and 310. If a second bond issue is planned, 
the value of tliat i.ssue must be added to tlie planned bonded indebtedness in the year of is.sue. and the retirement 
schedule inehided in the appr()priate columns of Line 310. The following formula may be u.sed as a guide to the 
calculation of plann.od bonded indebtedness: 

«'t - »'t-i - ''St 

where, 

Bl • bonded indebtedness 
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\B ih'w bond issuo 

Tlu' I'xaniph' ilkisLrait'd on SimHnar\ I'orin prosi-nl.s a district that proposes two bond issues: a niiilioii dollars 
nt'Xl year, and two million dollars in four years. The eaiculations ol' bundod indebtedness in the fourth year (Line 
309, Column 11) involve sublraetini; llie SlOO.OOO paynient on principal IVoni the previous year's $800,000 
indebtedness, and then addin^* the amount of the iH'w issue. 

Step 13. Proposed Net Bonding Capacity. The impact of all proposed indebtedness on the net bonding capacity 
.May be ^•:^.Iculated by subtracting the values on IJne 309 from the corresponding values on Lino 308. Enter these 
new net bonding capacity figures on Line 311. The values on Line 310 represent the future net bonding capacity 
of the school system in li^ht of the proposcfl bond issues. U any of the totals on this row are negative, the u:s(»r 
missi make adjustments by decreasir^g the amount of the proposed issues or by rescheduling^ payments on 
prmcipaL 



'i'hi- Fiscal The final recjuirenM-rUs of tiie coniponvnt ts the deveh^pment of a fiscal plan by coniparinj^ 

Pian projected revenues and expenditures. Preparing this fiscal plan may require Hint several of 

tr.r i>n trills on the Summury I'orms be recalculated as alternativt* conditions and progr^ims 
iirv anaKved, Tiirout^hout ihis process, the user is encoura^jed to keep in mind all 
assumptions underh int^ the proj<'cted variables. For example, if a conservati\'e estimate of 
the expected inflation rate was used tt) calculate the building cost index, and, therefore, 
capital expenditures, the user should insure the abilit\ to meet additional expenditures 
siiould tlu^ inflation rate be higher than forecast. This precaution might be achieved by 
requirint; a safety marj^in either in the cash balance or in the net bondin>^ capacity. The 
importance of contintjency plannitiy. so that a district can react effectivel>' if certain 
projections do not materialize, cannot be overemphasized. 

.Mucii of tfie fiscal analysis associated with, the closing or construction of sp<"-'*fic buildings 
rar.:iot be doiw v.ith a pro-defined form. Instead, all incremental changes in botli revenue 
and costs must be considered, totaled, and then added onto the ;ippropriate lines of 
.Nummary Form 1). The closing of a school may result in reduced operating costs because of 
lower utility, maintenance, insurance, and administrative overhead. These savings may be 
partially f)ffset b>' increased school bussing requirements. df*molition, or higher security 
costs. School district in conn* might also be affected if the building and site are leased or sold, 

ITie construction of a new building will have an equal 1\' diversi- impact (jn operating, as well 
as capital. ( \» w re(|uir( inenls nuist be establisiied for changing light bulbs, plowing 
parking Ioj ;. purch.'isifjg lil)rar\ borjks. aiid the hundreds of other necessar\' supply and 
service acr ■ ^.'.ies. M(»r(- difficult wdl be the deternimat ion of additional staff iieccssar>' to 
meet custo ■'-■ ^^ and a^.rministrative requirettients. The difference in (jperating costs due to 
utilit\- transportation, and other factors may be important in deciding between building a 
new structure versus adding to an existing onv. 
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PROCKDURES FOR FORM D, 



4.6.1 FISCAL PLAN PRKPARATION PROCKDUR.l^iS. 

Pn-paraiioii of fisc^il plan capublo ot* supporting (he proposed lacilitit^s can be best accomplished by assembling 
prrviously ralfuiaU'd iiilorniation onto Summary Form I). The impact of policy alternatives can then be 
examiiifMi by var\ int! selected entries on this form. 



Step I. Projected Revenue. Knter the years of the planning period on Line 400. Enter total revenues projected 
from state, federal, and local sources for each future year on Line 405. These are transferred from Line 230 of 
Sumnuiry Form B. 

Step 2. Projected Operating Costs. Knter total operating expenditures on Line 410 for each year of the planning 
periud. These are transferred from Line 107 of Sunmiary Form A. 

Step 3. Projected Non-Revenue Income. Enter total bond receipts in the year that the system will receive the 
mcome on Line 415. For example, if a bond issue is planned for the fifth year of the planning period, the total 
should be entered in Column 15 of Line 415. 

j^^^T 4, Principal-Existing Bonds. Knter scheduled payments of principal on bonds already outstanding on Line 
421. These are transferred from Line 307 of Summary p'orm C. 

Step 5. Interest-Kxistin^ Bonds. Enter scheduled interest payments on bonds already outstanding on Line 422. 

Step 6. Principal— Prop os<:>d Bonds. Enter planned payments on principal on all proposed bond issues on Line 
42:1 These are transferred from Line 310 of Summ;in^ Form C, 

Step 7. Interest- Proposi'd Bonds. Enter planned interest payments for any proposed bond issues on Line 424. 

Step 8, Projeeted Total Bond Payments . Sum Lines 421 through 424 and record the total on Line 425. 

Step 9. Projected Capital Costs . Enter total proposed capital expenditures for each year of the planning period 
on Line 430, These are transferred from Line 103 of Summary Form A. 

Step 10. Total Revenue. Sum Lines 405 and 415 and record the totals on Liiie 440. 

Stop 11. Total Expenditure. Sum Lines 410, 425, and 430 and record the totals on Line 450. 

Step 12. Projected Cash Flow . Subtract Line 450 from Line 440 and record the differences on Line 460. Line 
460 contains the projected cash flow for each year of the planning period. 

Step 13. Projected Balance. Calculate the projected school district cash balance. Enter the current year's balance 
in Column 10. Line 470. .Add the projected cash flow in Column 11, Line 460, to the current balance and enter 
this number in Column II, Line 470. The balance for each year of the planning period will be calculated hy 
adding the cash flow for that year to the preceding year's balance. These totals are recorded on Line 470. 

Step 14. .Alternative Considerations. Examine the fiscal impact associated with alternative facility plans and 
alternative community conditions, by varj'ing the entries on the appropriate lines. Consider, for example, the 
effects of a change in assessed valuation, enrollments, or tax rate on the district's income; and the effects of a 
chanj^e in the teacher's contract, interest rate, or inflation on the districts expenses. Review of possible 
eventualities, in addition to the most probable conditions, will be necessary^ if the untc tainty that surrounds the 
future is to be adequately examined. 

If. aftrr completion of Summary F(>rins C and D, the user finds that tiie net bonding capacity and the cash 
balance are botii positive for all years, and if a sufficiently large margin exists to compen.sate for the uncertainty 
in the forecasts, tiie possibility of a tax reduction may be considered. In this case, the user may r^.'duce the tax 
rate on Line 202 of Summary Form B and recalculate Line 203, revenues from property taxes. Next, the u.ser 
should adjust the total on Line 100 of Sunmiary Form D and recalculate the necessary totals. Several different 
passes throu^^h t!ie system may be required before a feasible tax rate is obtained. 

In most cases. Iiowever. tlie problem will not be to reduce taxes, but to increase them. If the cash balance or the 
n«'t bondinu capacitx is negative, adjustments will have to be made. The school di. strict must adjust its fiscal plan 
in view of its needs, local policy, and economic conditions. If the cash balance is positive but the net bonding 
capacity is negative, the user m'l^bi consider rescheduling payments on principal as suggested above. The new 
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payment srlu'dule v/uuUI be iMitrrod on Line 123 of Surnmar>- Form 1) and Lho necessary totals recalculated. 
Ai;ain. several parses throui^h tlu' system may be required before a new bcmd pnv nient schedule is developed that 
produces a positive net bonding eapacit\" and cash balance. 

Another alternative. partieularl\" in cases wiiere tlie net bonding capacity becomes ni??jative as .soon as the 
proposed issue is entered, is to divide the proposed bond issue into several smaller issues. Haeh new bond issue 
would be initiiited for the piTiod in which a sufrieient amount of the principal on the preceding bonds have been 
paid ofr to permit further indebtedness, hi this case Lines 309. 310. and 311 of Summar>" Form C should be 
recalculated. 

'Che inti-rest rate associated with a proposed bond issue must also be examined. When the bond is planned, the 
repayment schedule and tiie lei^ai limits on Indebtedness will both be major considerations, flowever.an equally 
iir.portant factor is tlie nneertaint\- associated with forecasting; the interest rate, hi developing the fiscal plan, the 
u.siT should espi'riment with different interest rates, including the maximum allowed in the state. 

The impact of different rates on proposed interest payments should be determined, entered on Line -124 of 
Siinimar\- Form D. and then the cash How recalculated. This process may identify an interest rate calling for the 
propo.scd issue which could not be exceeded if the debt is to be retired on sehedide. When it appears that market 
conditions must reqiiiri' a higher interest rate, adjustments will again be necessar>-. either in the size of the i.ssue or 
In other factors affecting the cash bahmce. If the rash fhnv is negative and no further adjustments can be made in 
the district's projected ri'venue or the bond's rei/ayment terms, the faciiit\" plan will have to be scaled down. 

When a negative cash balance is projected, the district must either increase revenues and/or decrease expenditures. 
From a practical standpoint, most local sciiool s\ stems havi' litti(^ or no control over the amount of revenues 
received from tlu' stale. The possibility of rai.sing the local tax rate may be more feasible. As in the case of 
reducing the tax rate, experimentation with several different rates on Simimar>* Forms B and D is recommended 
in order to arrive at a workable rati*. On the expenditure side, the district may have several options. Since 
teachers* salaries c{.)nstituti' the largest portion of operating expenditures, a decrease in the number of teachers 
and or administrators might be considered. Of course, decreasing the number of teachers may well necessitate a 
change in the pupil -ti'acher ratio. Trade-off considerations between decreasing expenditures and lowering 
standards will be necessar\-. In making adjustmotUs to the fiscal plan, the district must be alert to tho impact these 
adjustmei^.ts will havi- on all oil::^r aspects of the ediicationai process. 
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Chapter 5: Geographic 

Component 

Thr purpoM- of ihe Clrotiraphic Component is twofold: I) To aid in i\stablisnin^ school 
atlrfuUncr art a boundarirs which will mirMmize student Irawl t'xpt'MSc. tnm\ r r dlstancv to 
school, and 2\ To arvS!:,t in srlcctinj; sitrs for a new ?;chool or school closm;^. Ksscnlially. 
l>oth is.sut's involvt' tnc s;mic problem, i.e.. a'^^^igninji students to scnools in such a way that 
inv intixl distance traveled by all students is mirnmized. 

5.1 (General Design De^r^natinj; attendance boundaries and si'Iectin^ a facility site are difficult ;Lssij;nments 

because of the variety ot unique factors tnat must be considered. A railrtiad track, major 
strict, or ir\expensive parcvi of j;r(>und ar*' typical of trie many situali(Mis that must be 
( \arnined on a case b\" case basis. 

However, the nituitiv solution to a school iocational problem that results from ItMikinj: at a 
map often will not bt^ the "best" in terms of reducm<» the distance that all students must 
travel. The (Jeoijraphic Component is based on the premise mat a more rigorous approach 
rt;ay be jsi ful. a-* ion^; as it does not dTsre^ard the district's 'inique characteristics, 

As^i^i'.ini; stud(*nts to various schcKils within a distrir't is a transportation problem t ) which 
iKuar pro^rammini; is applicable. This is an established technique for determtmiit; the best or 
optimal allijcatioii f)f some limited resources tr:?meet.} particular objective. As applied riere 
the linear program produces a solution whic:? will irinimize the total distance travoled. 
however measured, by all students U) their assigned school. Thc^ only constraint is the 
obvious requirement that no school can accept more students than its c apacit\ . 

With the computer-based version of thr School Facility Planninft Sy^^tem additional analvs;. 
!s possible, such as that nea^ssary to achieve racial balance within the district, ilowever.to 
s^'ek manually an optimal solution under any constraints other than the school capacity 
limitations would be impractical because of the substantial increase in time re quired t(^ 
perform the additional calculations. There ft) re. the following procedures deal with the 
minimization of distance traveled by all students to their respective sct;ools. 
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Tlu' proci'duri's art' bast'd on a particular linear programming techniqut* known as the 
"Distribution Mothod." This ti'cliiitqut* is applicabit* to all schools within a district that fall 
within the sanu' systt-m organization catoi]or> . t'.^i . elementary schools, middle schools, or 
hi^h schools. 



5.2 School The assignment of students trotii small geographic areas to schools requires the performance 

Attendance of eij^ht basic steps, some of which are in turn divided into a «;<^ries of sub-steps. Stc*ps 5 

Boundar>' through 7 are repeated un' ' an optimal allocation is identified. 

Proa*dures 

No specific form is required to conduct the computations. However, it is recommended that 
the niformatioii ht- organized in a consistent manner, as illustraitd in the example that 
follows. Three catej^ories of inforiTMtion are necessary; enrollment, school rapacity, and 
disiaiu-e. 

Step 1. Dala Collection. A.-;.-.cmble the information necessar> to analyze the problem as 
follows: 

1. Knrollmen t. Projected student informalion must be ^'ollectcd by small areas or ^rids, 
and by ^rade or^ani/.:aion tlirou^lioul the district. Techniques for making projections by 
area and grade organization are described in Chapter 2. "Enrollment Component." It should 
be noted that the model minimizes transportation distance for a particular year. Therefore, 
when attendance areas are being establislied to last for more than ;t year or when a site is 
being selecte(i. repeating the procedures for ditr'erent years may be appropriate to account 
tor tlu- anticipated changv in projected enrollments. 

2, School Capacity. The ability of each school within a grade organization to 
ac i ;nmodate studi uts nuist be deier mined. This will have been calculated in Chapter 3. 
"Kacility Comp^Mie jt." Capacity is measured in terms of potential students that could be 
lioiised, given the physical sciiool space and the district's space standards. 

Distance. The distance from the approximate cent>. r of population of each ..^ea to each 
school must be measured in either time, miles, or travel expense. The user should decide 
which mcsurt' of distance is most suitable. For example, a school district which covers a 
large geographic area and contains one or more highways might show large distances between 
various residential locations and schools within the district, but, because of the use of 
highways, might bt' ch.uacteri/ed by travel times well within acceptable limits, Such a 
district should consider measuring travel time as opposed to distance. If the user 'thooses to 
calculate distance in mileage, the measurement should be done using a street map of the 
district to determine thfr mileage over the most direct street route as opposed to straight line 
distances from each grid to each school. 

Step 2, Work Sheet Preparation . The information should be recorded in a tabular or matrix 
lormat so that the column.^ represtnU all elementary, middle or high scli<j<ils to be considered 
and the rows represent each grid or area in the district. The far righi-hand side column 
should contain the projected total enrollment by grid, and the bottom row should contain 
the enrollment capacity per s<'hool. 'I'he di.stance from eacj] an*a to er.ch school should b<^ 
disponed on the right side of cv^ry cell in the matrix 

To illustr.\te this format, assume thtTe is a .school district which contaiiis three elementary 
schools, grades K-6. which -vill be numbered 1, 2. and 3, with enrollment capacities of 300. 
too, and 350 respectively. Further as.sume that the school district has been divided into five 
areas or grids, and that the projected K-<^ grade enrollments are as follows: 



(;rid No . K't\ }*rojected Knrollnu'nts 

! 100 

2 200 

3 100 

t :m 

r> 200 




In the t'xarnpic lUv distances from the population center of each grid to each school has been 
niea<^ure(i In miles usin^ street maps to determine the most direct -treel routes. Thus, the 
center of population of ^rid 1 is five miles from school 1 over the most direct route. 
Determining the center of population for each ^jrid must left to the user's juduement. 
While necessarily omewhat arbitrary, the use of such a starling ponit to dcKTinine distance 
to scho{)ls is s(und. Fij^ure 5-1 presents the example information in the recommended 
format. Notice that an extra row, ^rid no. 6 has been allotted and will be explained below. 

FinURK b-l DISTANCE MATRIX 
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Sti'p Initial Assmnments. Once th*' data has been calculated, students m cacli grid should 
be assigned to the nearest school by examining the respective di.stances t;sin[» the sample 
.lata, this assignment lUi^ht be as tollows: 

(;rid 1 contain:n|i 100 students is closest to school 2: therefore, the 100 students from i^rid 1 
are as j^ned school 2. Note that the remaining enrollment capacity of school 2 has now 
been d>'creas4;'d from 100 to 300. 

Orid 2 with 200 students is closest to school 1: therefore, they are assigned to school 1 . tlius 
reducing the remaining enrollment capacity of school 1 to 100. The san<e procedurv is 
followed for grid 3. 

(Irid \ contains 31)0 students and is clo.sest to school 1. but school 1 has only a 100 student 
capacity remajninj^. Therefore. 100 students from grid A are assigned to school 1 and the 
ri'maining 200 students arc placed in the next closest schools, capacities permitting. !n this 
case all remaining 200 students can be placed in school 2, thus reducing its capacity to 100. 

(»rid 5 is handled in the same fashion as grids 1. 2. and 3 since the 200 students from grid 5 
could be placed in the closest school without exceeding its capacity. 

Notice tha* this solution has left exce.ss capacities of 100 and 50 students in schools 2 and 3 
H'spectively, If excess capacity exists for any school, it must be shown as students from an 
imuginar\' grid zero miles from all schools, so that the sum of the students in each column 
will exactly equal the enrollment capacity of the school that column represents. Therefore 
100 r.tudents are assigned to school 2 from imaginarv* grid G and 50 students are assigned to 
school 3. If. b> chance, the projected enrollment for all grids equals the total capacity of all 
schools, then the imaginar.' grid must not be included in the matrix. 

The total distance. I), traveled guen this inspection solution can be determine ' /.ly 
multiplying each < ircled number by its respective distance figure and summing the proci^ ts 
as follows: 

D (200 \ 2) ^ i 100 X 3) ^ (100 X 1 ) M 100 X 1 } ^ i200 x 1 ) - <200 x 21 ^ f lOu x 0) + (50 
nO) -2100 



EKLC 



The above initial solution is illustrated in Figure 5-2. 

Ill 
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FlGUKIv 5-2 INSPI'CTION SOLUTION 
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In order to dcttTrnnu' whi-ilKi ihc initial soUiUori rrpn'smis an "oplini.-il" assi^nmi'iit of 
stiidi iitN to schools, a scrU'S of nuiliirinaliral .>U'ps must he pi rforiTicd 

Strp 1. I'nrollmi'nl IdtMitirn ation . Cirrlr all ihi* rnrollinrnl I'i^mi s pri*si*!it in thr matrix. 
Tins is dom* to fanlitaU' tr.f lo(*ation of t'nrojinn'Mt figures o" llh' work si: i'L. Thv number 
of circit'S must rqiial ttir n'Jni^)rr of r()\\s phis the luimhir oT cokunns niiniis onv. In tho 
t'\airjph\ tni*rr art' () L;rids (rows) and 3 schools (i:oluninsi so tlu' number of circlos must be 
(G^.'i)-l or S. In some instanee<. fewer or more circled niiiTihers mi^ht appear than dictated 
b\ th* . 'la If there are fewer circles, /rros sh(^iild be plact d ni the matrix and circled. 
Tiw pe of th;' zeros is aibitrar\'. but tlie followinj^ ^uideln^e may reduce (ho number of 
calculatio. , necessary to I'lnd the optim.il solution. When Inc* enliie cnrollmenl of a grid is 
assigned to one school and that, assignment exhaust^ the remaining capacity of that school, a 
zero should be placed in tlie next close st school for itiat same «;rid If this is done each time 
the situatioti occurs, the numb(*r of resultin<; zeros should iuerease tl.e number of circles to 
that iiecessitah d by the formula. 

If an excess of circles arises, consolidate ine enrollin.*nt of that i^rid from which students 
v.cre assigned to the lari;est number of different schools. If there is no sinj^le ^rid in which 
this occurs, choost* arbitrarily a i;rid for consolidation. 

1 1 IS important th.;t the number of circles equals the number of j^rids plus the number of 
schools minus one. 



Step o. Id<'ntifi(^ation n( "Paths." A valm> nnisl be determined for <*arh scjuare in the matrix 
not containinu a circled enrollment fieiire. If tru vaKie for each blank square i.^ positive, the 
enrollment distribution is optimal, If one or more of ine \ a!ues is lu t;atHr. the distribution 
can be improved to furtiier minimize lrav(>i distance, timt . or expense . 

To obtain the value for a blank stjuare. a path m!i,4 be traced br;;imnni; and ending; with that 
blank square in tlie t'oilowin;^ mann< r. 

.Move m a liorizontal or vertical, never diaiional. dire ction from ine blank square to a square 
containing a circled number. Lvt^ry subseciueiit step must be a horizontal or vertical move to 
another circlcL number except for the last step, which will end on the blank square from 
whirli the path originated. Upon reaching the first circlt d numbrr. a ri^hl-anjile turn to 
either the left or npht is nt>cessar> . The path is then traced to a si cond circled number and a 
righl-an^ile turn is made again. This pattern must be followed uhtil a ni;ht an^lc turn from a 
circled number lead.s back to the blank square from wliich the path originated. 

If the matrix has been properly formulate '\ and if the path is properly traced, only one 
cornnrt path will exist for any uiven staiimi: point ri;;iire o J illustrates this process 
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be^iniiin^ with j»rid 1. sniool 1 wnii'ti Iki> hwv dcsii^ri.iied ''a " M -vinjj from **a"U)grid 2, 
Sfhool 1 (as rt-pri'st'iilod b\ doUi d line) is .t prorx-r • ^'.it ipon riiaking a r'^hl-aiif^lc 
turn at(200)a path cannot bv coruiiuu':! lo asioduT c i^cli'd hJ/ ihi-r 'I'hv.otore llii? movt- 
vaniiDl bv part ofih** proper path f»»r starting poiiU ' .» " 

FIGURE 5-;; ALTKKNATIVK PATHS - STAKTiXC PulNT ''a" 
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Movini; from "a" to ond 1. sc^hool 1, as dosi^natoci by a soUc! liur, reprosonts a moro 
proinisiiii; move beeauM'. iip(;!i making a rif^lu>;i,ii«;li- turn IromriOtl^anotht'r ciri'lod number 
Q!^'*^'^!^-^^^' P^Hh A rit;ht anj;ie luru fi()ni_(;io^ i^rid iJ^rsdiool 'J. dotted hno, will 

lead toQOO)and a ri;:t!l-ani;le lurti from (I'on^to ^rid G. sdiool 3. will lead t{j(|^Hiit a 
rii;ht-an^Ie turn fr()n(^5(^ not lead to any other circled number tliat could eventually 
trace a path back to startm;^ pfMiU "a"; therefore, rnis f)alh would not hi- appropriate. 

The proper path l\)r *'a" is illustrated by the >olid lin»'s. All !he requirements for tracing a 
path are met. 



The solid line in Fi^^ure 6-1 traces iht prop* r path for b .\n\ pain may be traced clockwise 
or counter-clockwise with no chanm* in result^ It is possible for a path to cross over itself if 
the lines f)f the path are perpendicular to onv anottier I'he dotted Ime path traced for 
starting point "c'' in Fi<»ure 5-1 ofiers an example. 



FIGURE 5-4 ALTERNATIVE PATHS-STARTING POINTS *^b" AND "c' 

Proiectcd 

From /To Schools 

2 . ^ 



Fnroliment 
Capacities 



\5 



(200) \2^: 



\ 5 



\ <> 



<10()> \1 



1 i 0^09^1^7120(1) \ 4 ! 
I 1^"^ 1~ 



ffi) 



:u)n 



4.50)' \0 



KnroMmciits By 
r.rid 



100 



200 



100 



300 



200 



115 



Strp I '''termination of values . Wtien tracing lacn path, ailornate plus (*•) and minus (-) 
si;;n>; arc associated with th(» mov» to each rircled number. Assign a plus to me starting point 
distance, a minus to the first circ.Ld number distance, a plus to ine next circled number 
distance, minus to the next, and so on The distance associated with the circled number from 
which the pa*h will lead back to tlv starting point is always minus. This is due to the 
characteristics of a properly formul.tied matrix which Is that there will always be an even 
number {)f steps in. every patn tiaced. Since each path begins with a plus, it must end with a 
minus. The distance figures associated with each step in a path must tnen be added to or 
subtracted from :he other distance fij^ures in that patn accord in to the sign associated with 
them. This proce.-> will result in a value tnat must be placed in inc box associated with the 
starting point of that ,'.)art;rular path. 

In the example the valuer for starting" points a thn>u<2n j are ii» follows: 

a. ^5-i*;-:i 5 

c. *4-2M)-l)^M ') 

d. n)'l*T() 3 

e. -:)-l^l-2 - 0 

f. ^2-0+0'l - 1 
^. -3'0-()-2 ■■ I 

h. *T3*()0 ■ 1 

i. ^3-2-l-l*0 0 ^ '2 
J. +o-()"U-l ^ 1 

Step 7. Matr'X modifit a[u)n. Kevicw of the values for each blank square in ine example 
reveals {)ne blank square lo be nei^altve. thereby indicating mat the matrix can be improved. 
The point at which tile improvenuMit can be marie is in the negative square. If more than one 
negative squart- exists. >election of the most negative square will usually result in a quicker 
solu tiop.. 

In the example square "i" slum Id he chosen since it is the only negative square. Ketrac^' the 
path for starling pomt **r'. a^s.^igniiig plus or minus signs i.o each step as described above, llie 
matrix must now be cliaiu^ed in accordance with ll.o following rules: 

A Select the smallest negative-paln circled number. Negative -path circled numbers are 
those enrollment numbers with negative signs assigned to their square. Tlie smallest 
negative-path circled liumber for "i" is(DOr^ 

B. Subtract l(:e above number from all iiegativo-patn circlednumbcrs, including itself, 
Subtract(oO)i()n<^5^uid fioin(^00)twicc. The remainders are 0.(50vand (J^^O^ 

C. Add the smaljest^ negative^path circled number to all positive-path circled numbers. Add 

(^^u n.(t00)and(100;) 

rhcse are the only changt-s nccessiiry unless there happens to be another negative value blank 
square whose path is completely independent of tnc path of the first negative valu^ blank 
square. Such an additional negative value square would bv one wnose path does not step on 
any of tlie circled numbers traced in the path of the negative value square selected first. If 
the two path . are not independent, the circled numb- rs in tr.e path of the second negative 
value square would a'so have been changed under t'in .'"-ove rules. Changes required for \be 
square "T* pam are sftown in Figure 5 ") 

The savings in travvl distance created by altcrmg the matrix is determined by multiplying the 
circled number<]50)placed in square i by the negative value of square i or ( 2). Thus, the 
reduction in distance tra\eled is 50 x -2 ^ TOO 

To find out whether the nev.- enrollment distribution is optimal, blank square values should 
again be calculated in a search for any new negative values. If none are found, the allocation 
of students to H*hools will be optimal. If additional negative values are identified, the matrix 
could be improved further. This process should be repeated until no negative values are 
found for any blank squares. 
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The tasks rr;j.;jrrri in clir 


- kiiii; til.' blaiiK square values and makiii;; appropriati' chanyi's are 



sunirnan;*.<'d hi iou : 



1. S^'llH•t uny si^uart tnal (\kh'^ not (.ontaii .» circli'd mimber 

2. Trace Ui^ pauu su»ppmu only lu ci'-rlcd ..quurcs, oxcvpl I'or ihv sU-p back to the starting 
point NoLitf Miat iti I'-.'^^iirv 6-5, a ria-i k ma-k (y) lias bt'cn placed in those squares 
\vtu*ri' a l ircU ci nu tuber lias been acldod or removed. If any paths retraced do not step in 
a ^qiiart' wit;, a {\/), the blank square value for .which tne path was traced need not be 
recalculati'(i since it \^ li! be utuhan^'fd from the first tracinp. 

3. Make a ni^ht-nn^le turn .it each square on the path. 

A. List alteruiitin^ puis and minus sif;ns for each move taken on the path. 
5. Relate tiic distanct* figures to the aiiiTnatnij^ si^ns. 

Total th(*s*' rii>tires for the par*: traced This total is the blank square value. 

7. Retrace tin- patli for a:.> !u»<2at;\e vaiue blank square and mark tfie path with 
alternatin*! si^ns. 

8. Selett the srrailes^ nei^af:;e-path circled number. 

9. Subtract the smallest lu -iative path circled number from all nej^ative-path circled 
nuiTibers, including; itself. 

10. Add t!ie smallest negative-path circled number to all positive-path circled numbers, 
including the blank squart^ coiuainmj; V.w \u rative blank square value. 

11. Circle an\- new enrollment fi;:ure> and c!ieck to see tliat the sum of all circled numbers 
is equal to the number of rows plus columns minus one. If necessar\\ add a circled zero, 
or (Consolidate sevi-ral enrollment numbers. 

12. Repeat tasks I throuijh 1 1 until no m»(;ative blank squar(^ values are found. 

Figure o f) indreatc^s iMe blank sciu.ir^.^ values arising: ^rom the changes made in the matrix 
Notice that now tnere are two nei2:it:ve olank square \ alur':. Since lhe\* have the same value, 
there is no re ason to choose one o;er th,» othe; to chanc- (he matri.x. Figure 5-6 illustrates 
the additional change.; made in t'le urcled numbers and the new blank square values arising 
I'rom thos*.^ changes. 

The secor.d nei^ative blank square vaiue is found in prid scliool 2 thus requiring* another 
change in J\v matri>: Kii^ure 0-7 illusirale> the results of these cf:ani:' 



Fi<»ures 5-6 and r)-7 ar(- illustrated on the followinu pa^^e. 
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FIGURE 5-6 MOnipiRn MATRIX 
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FIGURE 5-7 
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This time there are no negative numbers, thus indicating thi't an optimal solution has been 
reached. Notice that rn ijrid 2. school 1. there is a circled /ero^^Adding this circle meets the 
requirement that then^ be as many circled numbers m thi- matrix as tlie number of rows plus 
the number of columns minus one. 



The total distance traveled by students under tins t'inal enrollment di.sLnbution is: 

D (300 X 1) ^ (100 3) ^ (100 X 2) ^ (50 x 3| ^ (150 x 0) ^ (200 x 3) + (150 x 
2) - 1850. 

This represents a 250 mile reduction in total rrquired distant " compared to the 2100 miles 
that would be traveled under the inspection solution. 

Step 8. Draw Boundaries > The optimal solution indicates which students should be assi^^ned 
to which schools in order to mmimize the total distance traveled. In most cases all the 
students in a given grid will be assigned to one school. Ilowever. in some instances the grid 
enrollment must be divided among schools. Notice that 50 students in grid 5 in the example 
are assigned to school 2, and 150 are assigned to school 3. This division should be made 
judgementally so tliat the appropriate proportion of students within the grid are assigned to 
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the c'orriH-i scliools, wl^'lc at samu time stlocfng nat'J'-al or reasonable boundaries. One 
approach would be to asMiMU- an eijUal vield of -Uidenu per -lUveilint^, and then to allocate 
duellings to schools iisi'i^ a land use map or aerial prioto^iapn Ifniore detailed information 
i^'. available eoru-erniii^ tne distribution of students wiiaiii the t;rid, 't should, of course, be 
used. 

'I'he final task is t.n adjust Ine altenrhmce houndark-^ x; that natural division lines are 
respected. This hi^jhujiys. railroad tracks, creeks, and ottu-r man-made or natural features 
should be si'ii cti d that ari* Ujcati'd as tlose as possible to the ^ria boundaries. This process 
will depend ori ine kiu)\vl»'dt;e and jud»;ement of the user ratner than any mechanical 
procedures. It will be s:»:ipljf;ed if tPe ar-.Ms or i»nds wen detiiied usm^ natural, instead of 
arbitrary boundaries. 

Tile d.str.bution mel:u>cl will always liivr an optimal .solution wticn properly formulated and 
carried out. In facl. it i.- nui lu ce ,sar>- to assii:n students lo tne closest scnool as was done 
for tiir ins(>eclion solution. Any feasible assimuni nt of stutieiits to sct.ools will apprcjach tlie 
s;ime oplmjal solution. ' The purpose of tne inspect:. )n solution i.s simply to reduce thr 
number of n^petitions m ov.ssary to achieve- an optimal distrmution. 

If thr user wishes to di-u rmine tiie i-xteiit tc wnich existing attendance area boundaries in 
tht- distru't Will provide an optimal student distribution, tne inspection solution should be 
replaced with tin' suident distributitju f1icta^^•d by tlu' i'\i.a!n»^ attendance area boundaries. 

Notice ifuit Ihe basic di.staiue matiix. Fi^ '.re 5-1. was used several Kmes, It is suggested that 
ttie user make at least live copies of tnis form in ordc r to avoid tne mcessity i>f copying; the 
riistance figures cacn nme a ci:i i'k for an optimal solution is rc^jUiretJ. 



5.3 Site Selection The di'^tribution melhod may also be u.^eful in analy/iii;^ a sei'ourl kind of ^^eo^raphic 

Procedures probU-m, that of de.-.-^;:atm^ a sile for liie closing or construction of a school. Student 

f r.'.:isporlatioM cost i.;. of course, only o;u' of many factors to be considered in the site 
.^election pr(5cess Others liave been i:lenufie(i in Chapter 7 

5.3,1 School Closing In siluation^ win re projeiti'd enrollnieni aecline wi!l permit the dosing of one or more 

.sciiooi -.arietv of conciTr.s must he aadressed. The functional obsolescence, opi-ratinj; 
expense's, pro>jmii> ;o othi r schools. potiMitial alternative uses, and neighborhood concerns 
must all be i-xammi'd However, win- re consideration of thesi* factors fails to produce a single 
best school closuii^ site, the total transportatii)n distance required of all students, given each 
school closing alti rnatue. may hi worth reviewing 

The procf^dures an* tr.e siime a.s thosi' dt'Hcribea m Section 5.2 Simply eliminate one of the 
potential scnool <-lo'>ing sites fron; t.ie original distance matrix. Execute the steps for 
determining ilu* opiimal .'^ohition. and record the total distance traveled under triat 
distribution, 'i'tien. beuimung witn tfie origma! distance matrix, remove an alternative closing 
site and follov, the procedures for determming the optimal distribution of students ^iveii 
that configuration of remaining schools. Record :.n:' total distanci* traveled. 

Comparison of the total distance:, travolefi under i*ai:n alternative scho(jl closing will reveal 
whicti schofil should be ciosed in or^ter to mm'mi/e t.ie aistance tra.;:led by students. This 
"best" alternative snould thei; h».' weighed again.-t otr.er evaluation cr'teria before thi; final 
site is selected. 



5.3,2 School Construction In ea.';es demanding the ciinsiruct ion of new facihlies. a finitr number of pot^-ntia! .school 

sites will nsuallv be a*. ailai?'c. If none of tii'.-.si' sites is an ohvious choice, on the basis of t'le 
school and construction r. quiremerits. tia^el distance conMi^erations may he appropriate. 



''A tVasible distribution is one in which ever}" student is assigned to a school and tlie 
enrollment of ever\' school is less tnan or equal to tlie scho'd's capacity. 
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The sanit proct'diires will c!( tenniiu* winci: now site will niU»i»ni/<* combined distance 
traveled by stucli'ii Ls to sctioo!. Clioost nny new site and and it thf* original distance 
matrix alon*^ with the disLu lees from each j^rid to that .site. A.^sij^n the maximum feasible 
eiirollnient capatiU' to the new school as determined by construction costs, site size, 
availabllil\' of finids. and othtr factors. Follow steps 3 tnroii^h 7 a^ outlined in Section 5.2 
to find the optimal distribution. If the optimal solution u.ss=;;ns a number of students to the 
new site substantially less than the school's maximum feasible eapacity, then tne capacity of 
the new site could be reduced with no change in the optimal solution. Calculate the total 
distan(re traveled under tlie enrollment distribution. Repeat this procedure with a second 
new site and record the new total distance traveled under tMs enrollment distribution. Once 
this has been done for all poteiitial new sites, they may be ran keel according to total 
distances traveled b\- students. This, along with enrolhnen. capacity requirements 
determined for each new site, can be used in the decision lo which location is most 
appropriate. 



5.4 Analysis One of the .shortcomnigs of toe distribution method is the amount of computational work 

necessary for a district v/ilii many schools and small geoj^raphic areas. The method is also 
hampered by the fact that only enrollment capacities of schools can serve as a constraint. If 
an extensive number of schools or grids exist, or if racrial and other constranits are 
important, the computer-based Geographic Component should be considered. 

The manual apprtjach is. however, versatile enough to permit analysis of many situations 
that may be unique to a particular district. Several considerations in formulating the distance 
matrix make this possible*. 

5.4.1 Barriers Kver>' school district is ciiaracteri/ed by ceriani routes between students and schools that are 

either undesirable or impossible to travel. A trip that requires students to cross several 
railroad tracks or busy arterial streets, or to pa.ss through an industrial or commercial xone 
will typically be discouraged by school 'ooard policy. Other paths between students and 
schools may be relatively slu>rt in straight line distance, but because of barriers like a river or 
limited access highway may require considerabl\' longer travel distances. 

Impediments of this s{jrt can be easily incorporated into the distance matrix. The user must 
remember simply to reflect the probable travel distance (or time or cost) between even' grid 
and school, rather than the straight line distance. If, for any rea.son, it is decided that no 
.students should be a.ssigned from a given grid to a given school, this can be a.ssured by 
designating an arbitrarily high distance for that square in the matrix. A statement to the 
effect that there are ninety-nine miles between a particular grid and school will effectively 
preclude any possible interaction bt'tween that grid and school. 

5.4.2 Walking to Some districts may want lo consider a policy whereby all children within some defined 
School distance of a school are a.ssigned to that school. This will be particularly ap'propriate where a 

district requires all students living within one mile of a school to walk, thereby reducing 
school bussing cost.s. This policy may not always be possible if. at the same time, the board 
does not desire to expand the capacity of a sch{)()l and /or wants to minimize total student 
travel di.stance. However, the policy can be explicitly considered in formulating the distance 
matrix. 

The specitlc policy must be geographicall>- displayed on a map coiitaining schools and grid 
boundaries. The simplest approach is to draw circles around each school whose radius is 
equal to the required walking distance. Kach circle would have to be modified to account for 
any barriers of the type described above. All students tailing inside a circle are then assigned 
to that .school. In some instances the complete grid will be assigned. More often only a 
.section of the grid will be affected, in which cases a proportionate estimate of grid 
enrollment will havt^ to be made. 

The total capacity of each school should then be reduced by the number of students 
assigned to that school. Similarly, where necessary, each grid must be reduced by the 
students designated to walk to a .school. A revised distance matrix can then be prepared that 
reflects the remaining unused school capacit>' and un a.ssigned students in each area. In 
.situations where the complete school capacity is consummed by walking students, and/or 
the complete grid enrollment is a.ssigned. each must be dropped from the new matrix. 

120 

er|c 11 « 



Once the new distana* iiiatriK has hvm pn'pici f! Lhi- basic pruccdurt's can be carried out to 
determine tlie optininl allocation. 



5.4.3 Equalizing 
Capacity 



5.4.4 Enrollment 
Projections 



Occasionally the niininiiim tra\el distance solution will ri'SiiU in an alloeation plan that badly 
undenitilizes a i^iven school. This will he especially true in situations where the district as a 
whole has considerable excess capacity or the population has shifted away Trom certain 
sections of the city. Tliv school board may understandably identify some percentaj^e of 
capacity below which no school is allowed to fall. The policy nii<^ht be alternatively stated so 
that the ranj^e between the most utilized and tl;e least utilized school never exceeded a 
certain amount. 

'Vhv effect of this policy is to include an additional constraint to the allocatii)n problem. The 
t-onstraint can be considi'red by altering the cxi^lini' capacity of schools in the distance 
"latrix. and recalculatiiiij the minimum trau'l distance solution. Thus, if the optimal solution 
achieved using actual school capacitii's reveali'd one or more schools to be severely 
undeiutilized, while others were at or near capacity, an adjustment mii^ht lu' in order. 

The difference between total capacity for all scrhools and total enrollments is the total excess 
capacity in the district. In .situations wIutc the possibility of school closings is to be 
considered, the site selection procedures {Section 5.3) should be used. If an equal 
distribution f»f excess capacity amoni; all schools is desired, new fictitious capacities will 
have to be deterinijied. The capacity of each siIkxjI sliould be reduced by applying the 
percent of district-wide capacity attributable ti) that school against the total excess capacity 
For example. Klementan- School .A v/ith capacity for 100 students might constitute eight 
percent of the total elementary .school capacity, if on a district -wide basis 1 200 seats of the 
5000 total capacity were considered excess, then the new capacity for school A would be 
designated as 301 students, or l iglit percent of 1200 ( ninety -.six) subtracted from 400. 
School B with an actual capacity of 250 studi-nls would be nralculated to have a capacity of 
190 students. 

Calculation of the basic allocation pr(u"i'dures usinjj tin.' iieu school capacity figures will 
yield an optimal distribution of students within the guidelines that excess capacity be 
equally distributed among all schtrjls. 

The attendance boundaries or pro po.se d closmg, construction site that minimi/.cs student 
travel distance for one year, may be far from an optimal solution five or ten years into the 
future. This p(Hential disparity will neces.siiate a decision regarding the appropriate year in 
the planning period l^)r which to design. For tho.se districts engaged in selecting attendance 
boundaries and willing to adj' .L these boundaries annually there is no problem. Next year's 
forecast should be used. Hu..ever. for llio.se districts interested in establishing boundaries 
that will last for several years, or consideritig construction or closings that will remain in 
effect for many years, the problem is different. The projected enrollment distribution must 
be considered- 

As suggested in Chapter 1. the year upon which to base the decision must he selected in ':ght 
of several considerations, especially the confidence surrounding the enrollment projections 
and the cost of a mistake. Uherever there is considerable doubt as to the projected 
enrollment pattern and the cost of a poor decision is iiot great, there will be a tendency to 
focus on the immediate horizon 

-Alternatively if the projected enrullr.u nt pattern seetns relativi'ly certain, and the "cost" of 
building in the wrong place is thought to be severe, a longer range perspective might be 
adopted. In general, any allocations bailed on a projection of mori' than two or three years 
into the future .should be compared uith the solutiriu for the current grid enrollments. 

The distribution method produces an optimal solution in terms of minimized travel to 
school by all students within a district, once the distiince matrix has been formulated. 
However, the formulation of the distance matrix is all important in determining the 
relevance of the .solution to a school attendance boundary or site selection problem. 
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SCHOOL KACIIJTY PLANNiNCJ PROCKSS 
\ 



PROJECT INITIATION 
Receive Diroclion and Authority 



PROJECT ORGANIZATION 



Prepare Study Guide and 
Assemble Rest»areli Team. 



SITUATION ANALYSIS 



Project Enrollment, Facility and 
Fiscal Conditions, and Select 
District Goals. 



ALTERNATIVE PLAN PREPARATION 



Identify and Test Structural and 
Non -Structural Alternatives. 



FACILITY PLAN SELECTION 



Adopt the Plan That Best Achieves 
Desired Standards, Policies and 
Goals. 



PLAN IMPLEMENTATION 



Initiate Recommendations Necessary 
To Implement the IMan. 
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PLAN EVALUATION 

Review Plan's Relevance in Light of 
New Conditions and Goals. 
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Chapter 6: Project 

Organization 

A school district should recognize the purpose and capabilities of the School Facility 
Planning System before deciding to use it. The System is designed to assist in the general 
analysis and formulation of a long-range school facility plan. This involves what the Council 
of Educational Facility Planner's Guide calls "the educational facilities survey** and "Master 
Plan." ThP System does not address that detailed planning which must precede the 
construction or remodeling of a specific building. Thus, any school district that has already 
made basic decisions as to desired school closings or school construction, and is now 
concerned with the implementation of such projects will have little use for this System. 

The fundamental steps involved in any major long-range planning effort are reflected in 
Figure 6-1. The analytical components have been designed to assist school districts in the 
situation analysis and alternative plan preparation stages. Chapter 6 focuses on the 
preparatory activity that should precede actual use of the School Facility Planning System 
whenever a large scale project is desired. 

The idea to initiate development of a general school facilities plan may be derived from 
many sources. It may reflect recognition of a need on the part of a school superintendent, 
members of the school board, state officials, or citizens within the coimnunity. 

It may often result from an immediate problem, such as a crowded school or a situation 
involving racial imbalance. No matter what the source of the idea, the successful project will 
be possible only if it is endorsed and supported by both the superintendent and the school 
board. 

The success of the project will depend directly on the people assigned to it, and the initial 
considerations given to its purpose. These factors are examined below: 

Once the project is initiated, the superintendent must provide overall guidance and remain 
informed as to the project status. Responsibility for the day to-day operational control 
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should ' :ally be delegated to a high-level staff assistant, such as an assistant superintendent, 
or, in some of the larger districts, the chief school planner. In most cases the project leader 
should be a generalist, able to communicate with a variety of specialized individuals. Direct 
access to the superintendent is essential. 

6.2.2 Study Guide Working together, the project leader and the school superintendent must give initial thought 

Preparation to the kind of study that will be conducted — its breadth, depth, and overall emphasis. At a 

minimum, this initial preparation should include: 

Statement of the Problem. A written description, in not more than two or three pages, of 
the problem. This might include identification of general concern for many aspects, or 
specific concern for erratic enrollment trends, an uncertain fiscal situation, or some similar 
issue. 

Review of Resources . Consideration must be given to the available talent, funding, and data. 
Potential individuals on the school staff, in professional planning agencies, and in the 
communit>' at large should be considered in terms of their skill and available time. The 
available funding will, of course, determine the amount of data collection activity, data 
processing services, and professional consulting advice feasible. Conducting an overview of 
available data may require three or four days of local trips and telephone calls. If use of the 
computer-based version is a possibility, the survey should include the extent to which school 
district information is already in machine readable form, or in such shape that it could easily 
be converted. It should reveal any previous studies which have been conducted and may still- 
bo partially relevant, and it should identify potentially useful analysis and projections as 
prepared by the local planning department, utility companies, Chambers of Commerce, and 
other community institutions. 

Review Community Situation. The community served by the school district will possess a 
variety of educational concerns. While many of those will have little bearing on the facility 
planning process, nevertheless the study must be sensitive to these concerns and the way in 
which tnoy might be affected by the study results. If the study focus involves questions of 
racial balance, potential bond issues, and/or potential school closings, careful attention must 
bo directed to the establishment of pohcics for releasing information to the public. The 
community review should also identify potential leaders to participate in the study, either in 
a technical or general review capacity. 

The above considerations should all be made in light of the analysis that will be possible 
using the School Facility Planning System, and/or some similar techniques.*^ The severity of 
the problem, the available resources, and the overall community situation will, in large part, 
prescribe the typo of analysis that is feasible and desirable. 

A preliminary Study Guide should jo developed that reflects these considerations. 
Consisting of not more than five or six pages, this report should provide preliminary 
suggestions as to the planning process which ?s believed appropriate. The report should 
contain initial recommendations regr^rding the following: 

Manual or Computer-Based Version . A tentative recommendation regarding the use of the 
manual or computer-based version should be stated. This should bo supported with a brief 
analysis of the probable effort required to implement each version. Attention should be 
directed to the possible additional benefits to be realized from the computer-based version in 
terms of accuracy, time saved and easy examination of alternative policies versus likely 
additional costs 

The Planning Horizon . A tentative recommendation should be made as to the time period 
for which forecasts will be appropriate. Some districts may be satisfied with a five-year 



'^Administrators possessing the resources for a major facilities study may want to consider 
using products developed under the SIMU School Project. Particular attention is directed to 
the ENSIM 1 and 2 programs developed in Santa Clara, California, and the EDPLAN 
projection programs developed in Dallas, Texas. 
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forecast, whereas others will want to analyze expected trends for a fifteen or twenty-year 
period. Considerations outlined in Chapter 1 as to the confidence placed in forecasts, and 
the costs of making forecasting mistakes must be reviewed. 



System Components. Because the School Facility Planning System's components are 
modular, they may be implemented on an individual or collective basis. Those districts 
which do not perceive a problem in a given area, or which already have projections derived 
from independent analysis, may choose not to consider a given component. 

Level of Analysis. Ever>^ component within the School Facility Planning System permits 
different levels of analysis. Enrollment projections can be made on a general district-wide 
basis, or for specific sub-areas by grade and racial composition. Similarly, the facility and 
financial analysis can be conducted at very general or specific levels. The study plan should 
attempt to identify that level of analysis considered appropriate. 

It must be emphasized that any recommendations presented in the Study Guide should be 
made on a ver>' preliminar>' basis, with the idea that they can be revised after the full study 
team has been selected and had a cnance to conduct further research. 



Team Personnel . The size and composition of the Ter^^arch team will var>', depending upon 
the scope of the problems to be studit^d. Small di^j^iriots that do not envislr- an in-depth 
study may be satisfied with only one or two participants. Larger districts undertaking a 
major comprehensive plan may desire a team of six or more individuals. 

The degree to which '?ach individual is involved will var\' with the stage of the project. For 
example, individuals with demographic skills will probably expend most of their efforts 
before those individuals conducting the financial analysis. Nevertheless, it is best to identify 
all team members at the beginning of the project and to meet periodically on a group basis. 

On most large studios, a professional community planner-architect is recommended. Such an 
individual should be capable of providing an independent perspective of probable long«range 
community development trends. In some school districts, this kind of individual may be 
available from the State Department of Education. In other districts, the services of a local 
public or private planning firm may be desirable. 

Under the direction of the project loader, the research team's first assignment should be the 
examination and revision of the preliminary Study Guide. 

Responsibilities . Research responsibilities should bo assigned with careful attention to 
individual capabilities and the magnitude of the project. Responsibility must bo assigned for 
each of the components that will be used. 

L Enrollment Forecast, To the extent possible this should be assigned to an 
individual with quantitative or statistical skills. Ho or she may bo assisted by one or 
more individuals with some experience in long-range planning and the ability to 
consider alternative assumptions. 

2. Existing Facility Inventory. If a detailed inventory is desired, a professional 
architect and engineer should be retained. This will bo necessary -if extensive 
consideration of the future adequacy of each building is to be made. Districts 
undertaking a less detailed inventory mzy assign a maintenance supervisor or other 
administrative staff member to the task. 

3. Standards and Policies. This task should bo undertaken by an individual familiar 
with the overall educational philosophy and curriculum plans in the district. Some 
school districts may want to establish a separate committee to develop or revise a 
district-wide organization plan which will yield this information. 

4. Financial Analysis. Typically this will be conducted by the school business 
officer, perhaps assisted by a bond attorney or some other individual with financial 
experience. 

5. Public Relations. Responsibility should be assigned to one individual for 
coordinating the release of information to the public. Poorly interpreted information or 
its untimely release can bo damaging to a research effort; therefore this activity must be 
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Assemble Research 
Team 



Having given some initial thought to the focus and detail of the fa' y study, the 
superintendent will select and structure fhp study team. 
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closely controlled. Prudent communications planning can also result in building a sense 
of community awareness and support for the facility plan. 

6. Data Collection. Some research projects may be of such magnitude that a separate 
team is needed for data collection. 

Schedjije, The school superintendent and board should establish a research schedule. A 
typical schedule may vary anywhere from four to twelve months in duration. The schedule 
should include anticipated completion dates of intermediate research phases and 
recommended release dates for selected research findings. In addition to these recommended 
deadlines, the schedule should provide for a routine meeting of the study group at least 
ever\' three or four weeks. 

Adv-isor\- Committee. In many districts, it will be advisable to supplement the research 
activities of the study team with a citizen's advisory committee. Depending upon the desires 
of the school superintendent and the board, such a committee can serve several purposes. 
Potential contributions include providing general project direction establishing contacts 
with various community agen'^'^s, and formaJly endorsing the final school facilities plan. 
Some districts may engage the advisory^ committee in research activities; other districts will 
prefer that its role be limited to reviewing plans after they have been prepared by the staff. 

The composition, responsibilities, and schedule of both the study team and any advisory 
committees must be incorporated into the revised Study Guide. This set of 
recommendations should then provide sufficient information to guide all research activities 
during subsequent months. The document need not be formal, but it should be reviewed and 
endorsed by both the superintendent and the school board. As such, it should clearly state 
the nature of the end-product which the board can expect. In some cases, this product will 
consist of the one plan which the study team considers best suited to accommodate future 
trends in the district. Other boards may prefer a series of alternative plans from which they 
can select. 

There is no one best approach to the planning process. It must be tailored to the unique 
conditions that characterize a given school district. However, in most cases the successful 
school facilities plan will directly reflect the amount of thought and commitment devoted to 
tne particular planning process by which it was developed. 
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Chapter?: Planning 

Considerations 

Previous chapters have outlined tne mechanics of the School Facility Planning System and 
the considerations to be made in organizing a facility planning project. The purpose of this 
chapter is to assist the user in selected aspects of the planning process. The initial section 
suggests ideas to consider in the design or formulation of specific facility plans. The next 
section provides suggestions for conducting a background analysis and specifies data 
necessar>' to support the System. The final section outlines considerations to be made in 
re-running the System and revising the plan in subsequent years. 

For some experienced administrators the chapter will be quite basic. Those concerned only 
with the specific system instructions, or those who have a distinct facility plan which they 
desire to test may wish to skim the material. On the other hand, those with loss experience 
in facility planning or with no definite solution to their school situation in mind will 
probably find it hn^pful. 

7-1 Plan The steps that constitute the facility planning process have been reviewed in Chapter 6 

Formulation *Troject Organization.*' They include: 

1. Project Initiation 

2. Project Organization 

3. Situation Analysis 

4. Alternative Plan Preparation 

5. Plan Selection 

6. Plan Implementation 

7. Plan Evaluation 

The four major components that make up the School Facility Planning System have been 
developr ' to assist in analyzing a unique school district situation, and in the testing and 
evaluating that load to the selection of a plan among several feasible alternatives. However, 
no component specifically addresses the procedures whereby alternative facility solutions are 
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formulated. With few exceptions, this process cannot be reduced to a specific formula or 
series of discrete steps, but must depend on the judgement and intuition of the user. 



7.1.1 Situation Prior to discussing specific plan formulation considerations, it may be useful to review the 
.Analysis nature of the facility planning problem. The school planner's assignment is not unlike that of 

many other public or private corporation planners. The first task is to project the demand 
for a product (in this case education), and then to translate that general demand into a set of 
specific requirements necessar>' to meet it. 

The difference between required space and existing space (as estimated in the Facility 
Component) will represent a measure of the ability of the school district's existing facilities 
to accommodate expected future levels of demand. When the school capacity is anticipated 
to fall below projected demand, or when the projected demand is anticipated to fall far 
below existing capacit\'. a definitive facility plan will usually be required. 

In most situations the school district will be presented with a substantial number of options. 
Some of these options imply significant investments or disinvestments in the school plant 
(e.g., the construction or abandonment of a school building). Other options may be termed 
'"non-structural." Since the capacity of a school may be significantly altered by modifying 
district standards and policies, the actual building or closing of a facilit>' should be only one 
of many choices to be considered. 

7.1.2 Plan Design When analysis of the local situation reveals that an unsatisfactory condition exists or is 

projected to exist, a series of potential solutions must be developed. No one approach is 
necessarily more correct than others in formulating these alternatives. 

The challenge is to prepare a reasonable number of options that can be subjected to critical 
review by the staff, school board, and community. Typically, a range of alternatives should 
be sought that neither concentrates solely on the most expedient solutions nor focuses on 
too many **far out" aiternalives which from a practical \iewpoint could never succeed. The 
first approach may miss non-conventional, but potentially feasible solutions; the second 
approach will often be conducted at the cost of wasted time, false hopes, and increased 
frustration. Unfortunately, there is no way to generalize about the proper focus. 
Consideration of the twelve-month school year, a "school without walls," or a tax rate 
increase, for example, may be verv* legitimate options in some communities, while bein^j 
completely unrealistic in otners. 

In General, those districts with the time to examine the trade-oiis associated with a variety of 
different solutions will produce a better plan. At minimum, each solution should be 
evaluated in li^ht of the following considerations: 

— Capacity. The extent to wnich the solution is likely tt) accommodate projected 
enrollments while remaining within the school system's range of acceptable standards 
and polic}' criteria. 

— Existing F'acilities. The extent to whicii the solution makes the best possible use or 
reuse of tne school sy.stem's existing physical plant. 

— Educational Philosophy. The extent to which the solution meets the school board's 
and the community's goals, as refli'Cted by the desired instructional program. 

— Financial Resources. The extent to which the solution can be accomplished within 
operating and capital cost limits acceptable to the community. 

— Location. The extent to which the solution meets the travel time, attendance area 
composition, and other geographic guidelines as desired by the local community and 
state or federal officials. 

A list of the basic options to be considered in formulating alternative plans is outlined 
below. These options are presented for two different community situations, projected 
enrollment decline and projected enrollment growth. 

7.1.2.1 Enrollment Decline- School districts characterized by substantial surplus capacity should consider the following 
Surplus Space options: 
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— Revised allocation of students 

— Improved educational facility standards 

— Increased number of multi-purpose school facilities 

— Increased number of community -oriented facilities within the school 

— School closing 

These alternatives can be examined individually or in combination with one another. 

Revised Allocation of Students. A major concern of many school administrators confronted 
mih surplus space is the geographic distribution of this space. The surplus space may be 
concentrated in different grade levels or may be limited to a certain geographic area Within 
the school system. There may. in fact, be significant shortages of space in some areas even 
though the district has an overall excess of capacity. This is a relatively common 
phenomenon, especially in those school districts where residential development has occurred 
rapidly and unevenly. In these situations several options may be possible. Reassignment of 
certain classes from the crowded schools to the less crowded schools may be the simplest 
step. Selected high school classes, for example, might be required to meet in elementary 
school teaching spaces. Another approach would involve grade reorganization. In a district 
characterized by a surplus of elementary school space and a shortage of secondary space, 
reorganization from a K-6, 7-9, 10-12 system to a K-8,9-12 system might be desirable. The 
impact of any hypothetical reorganization can, of couisc, be tested using the Facility 
Component. 

If the problem is one of geographic distribution, with certain sections of the district having 
surplus space while other areas are over-crowded, then changing attendance boundaries may 
be desirable. Here the primar>' trade-off will be between less crowded facilities and 
potentially higher transportation costs as defined in terms of additional bussing requirements 
or student travel time. The Geographic Component should help the user consider the 
feasibility of new attendance boundaries and their accompanying cost implications. 

Improved Educational Facility Standards. Surplus space within the school system may 
permit improvement of certain standards and policies. For example, a school system may be 
able to relax its current double or staggered sessions policy, or reduce the number of 
students per teaching space. In this situation it is important to examine the extent to which 
the excess space is evenly distributed for all types of space and to determine whether 
selected facility t>'pos are still in short supply. Thus, the opportunity may exist for the 
conversion of surpius educational space into needed laboratory or vocational educational 
facilities. 

A decision to increase the amount of space per child will have implications for the school 
system's operating budget. In most cases a reduction of the number of children per teach-ng 
space implies a need for additional teachers. Janitorial, supply , and other supporting services 
may also need to be expanded. 

Increase the Number of Multi-Purpose School Rooms . Surplus space may allow a flexibility 
that was not previously possible. Teaching spaces may be used for study halls, student club 
rooms, special project rooms, and for various other student uses. Similarly, additional 
storage rooms, teachers' lounges, mooting rooms, and other spaces useful to the 
administration may become possible. 

The advantages of this versatility must, of course, be evaluated in light of the ongoing 
overhead costs of these spaces as well as the cost of modernizing or rehabilitating them. 

Increase the Number of Community-Oriented Facilities . School systems with considerable 
unused space may be in a position to serve the community in terms of more than just the 
education of children. Excess space may bo appropriate for a variety of uses, such as senior 
citizen activities, day care centers, public interest group meetings, or even selected municipal 
functions such o§ Mbrarics or health clinics. 

Introducing this kind of mixed activity into an operating school raises questions about the 
effects on traffic, parkings and the educational environment. The use of surplus space for 
various community activities must not be allowed to interfere with the primary 
purpose — the education of students. Therefore, separate entrances, additional parking, and 
other such considerations must be carefully evaluated. 
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In situations where the community use of school facilities is possible, the issue of rent or 
fees must be considered. This will require an examination of the value of potential revenue if 
the going market price were to be charged versus the goodwill which might be obtained from 
a nominal rent or fee basis. 

School Closing. When the surplus space within a school system reaches a certain level, the 
benefits associated with each of the above alternatives may be outweighed by Ihe cost of 
maintaining one or more unnecessary schools. In such situations several difficult and 
interrelated questions must be addressed: How many schools to close; which schools to 
close; when to close them; and how to dispose of them? 

How Many Schools to Close ? The number of schools to be closed must be decided in light 
of many variables. These include: 

— The amount of surplus space projected to exist and the user's confidence in that 
projection. 

— The desired standards which are to apply to the remaining school space such as the 
maximum acceptable students per teaching space or square feet per student. 

— The school's carrying costs in terms of both direct costs, such as insurance, 
maintenance, utilities, central administrative staff, and opportunity costs, such as 
potential sales revenue to the school system and the community benefits that could be 
realized if the school were converted to another use. 

— The community concern associated with a school closing and the subsequent 
redrawing of ;ittendaace area boundaries. 

Which Schools to Close? A related issue is the question of which schools to close. Each 
pertinent factor must be examined from the perspective of the school district and the overall 
community. Each existing school facility should be evaluated in terms of the following 
criteria: 

— Structural conditions : What is the current condition of the building in terms of 
safety, usability, and amenities? What is the probability of significant problems, such as 
the need for a new furnace, major roof repairs, or other large scale maintenance costs? 

— Structural fle.xibility: How readily could the building be modernized to serve 
alternative uses? Do the design and construction characteristics lend themselves to 
cost-effective rehabilitation? 

— School operating costs : What are the current operating costs in terms of 
administrators, maintenance personnel, lighting and heating, and vandalism repair? 
Note that in deciding between closing two small schools versus one large school, the 
amount of space in question may be identical, but the associated operating costs may 
be quite different. 

— School location: How will transportation times or distances and attendance area 
composition be affected by the school closing? Is the school in a neighborhood that is 
e.xpected to have more, rather than fewer, children in future years? 

— Site conditions : How much of an asset is the school site? What is its value as a 
recreation area, a neighborhood park, a community focal point? What potential does 
the site have for future school system needs? 

— Immediate neighborhood concerns: How strongly do the neighboring citizens feel 
about the school? How would they react to alternative public or private uses? 

— Land use Hexibility: In light of zoning, access, surrounding activity, and available 
parking, how compatible would different uses be? Could the school be transformed to 
commercial or industrial use without causing major neighborhood disruption? 

— Conversion potential : How easily could the school be converted to a new 
non -educational use given its facade, interior walls, and construction characteristics? 
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What demand for alternative uses exists in the area? 



When to Close a School? The timing of any school closing is important. Consideration must 
be given to such factors as current and expected interest rates, rates of inflation, as well as 
the expected future characteristics of the immediately surrounding area. 

Disposition. A fourth interrelated issue concerns the method selected for the disposition of 
a school. The school system must decide whether to sell, grant a long-term lease, or simply 
"mothball" an unnecessary' scnool. This decision will be determined partly by the 
confidence the district has m its enrollment projections, and partly by its willingness to 
assume risks. 

Once a decision to sell or lease the facility nas been made, another issue will be that of price. 
The district may elect to maximize its revenue by selling to the highest bidder; it may choose 
to sell at a reasonable price to a worthy buyer; or it may donate the facility at a nominal fee 
or free. The district's fiscal situation and its community relations will have an important 
bearing on this decision. State laws pertaining to school district operations may also provide 
guidelines. Ultimately, the decision will be based on the costs of keeping the facility. Unlike 
a commercial or industrial property. carr>'ing costs will not include local taxes. However, 
even if the school is boarded up, thus eliminating most utility and administrative costs, there 
will still be insurance, security, and outside maintenance requirements. Moreover, the 
carr>'ing costs must be considered from the perspective of the communit>' as well as the 
school district. A vacated school building may constitute a fire hazard or a blighting 
influence in the neighborhood. Finally, the costs in opportunity of not transforming the 
land and structure into some other use must be examined. 

Enrollment In those communities that continue to be characterized by enrollment growth, a different 

Growth-Space problem exists. While the issue is that of obtaining more space rather than eliminating excess 
Shortage space, many of the same questions must be resolved. A check list of considerations similar to 

those necessar\' in an enrollment decline situation is offered. 

Revised Student Allocation. The first step should be to examine all schools throughout the 
system. A capacity shortage in one geographic area of the district or at one grade level hv the 
district may be resolved through the reassignment of selected classes to a different school, 
reorganization of the grade groupings, and/or the redetlnition of attendance boundaries. 

The first solution may be the easiest but often the least satisfactory. Assigning selected 
elementary' classes to a secondar\' school, or vice versa, may cause an important loss of 
school identity. The decision to reorganize the grade organization may be controversial and 
expensive. Converting a given school building from elementary to secondary purposes will 
probably require some new facilities, equipment, and support personnel. A third solution is a 
change in attendance boundaries. Longer student travel times or distances may require 
additional busses and drivers, not to mention parental cooperation. Though none of these 
solutions may be desirable, each should be explored. 

Relaxed Educational Facility Standards. As previously observed, a greater number of 
children can be placed in a given school building simply by relaxing the space standards or 
changing the sessions policy Thus, a decision to allow more children per teaching space (or 
less square footage per child) or a more intensive session policy, such as a staggered or 
double session or a twelve-month scnool year, might be considered. This option may have 
particular appeal in those districtrj characterized hy a projected enrollment wave or bulge in 
selected grades, followed by subsequent enrollment declines. 

In secondary school situations the problem may be partially relieved through the 
introduction of new instructional programs, such as work-study, "schools without walls," or 
some other activity that allows students to operate outside the building. Of course, these 
programs should be evaluated first on their instructional merit, and only then in terms of 
their space implications. In considering those implications, the user must be careful to 
examine whether the space requirements will be lowered throughout the school day. or only 
at certain times of the day. A work-study program that operates only during the afternoon 
may not represent a feasible solution, 

Limit the Non-teaching Spaces Within the Schoo l. A third approach for accommodating 
increased enrollment would be an increase in the number of teaching stations and a decrease 
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in the amount of space not used for actual teaching purposes. Thus, space previously used 
for study halls, meeting rooms, lounges, etc.. by school personnel, aad .pace used for 
non-student purposes would be reduced. Such activities would be required to locate 
elsewhere. This policy would, m effect, increase the school utilization rate» and hence the 
actual capacity of the school system. 

Provide More Physical jpace . If the above '*non-structural" solutions appear inadequate, the 
provision of more physical space will become necessary. Again, several interrelated issues 
must be resolved: How much additional space, where, and what type? 

How Much Additional Space? When a shortage of space exists, the question of how much 
capacity to provide must be addressed in a slightly different fashion than in the excess space 
situation. In the case of the potential school closings, one school is closed or two Schools are 
closed, but rarely one and one-half schools. In most school growth situations a more 
continuous range of possibilities exists. Whether defined in terms of teaching .paces or 
square feet, a new school can be built in almost any size. 

The amount of space necessary will depend upon the district's projected enrollment, desired 
standards and policies, current fiscal burden, and the degree to which the comm-jnity is 
willing to shoulder any additional fiscal commitments. 

Locating New Space . Where to locate new space will depend on the magnitude of the space 
problem and a variety of existing community conditions. At a minimu;n the following five 
options should be considered: 

— Rehabilitation: In some situations the relatively simple p:ocesb of school 
modernization will transform previously inadequate space into useful space. 
Rehabilitation is particularly recommended where a moderate rise in enrollment is 
anticipated on a temporary basis. 

— Found Space : Existing vacant structures are proving to be useful, low -cost r- -sutions. 
Store fronts, vacant office buildings, warehouses, supermarkets, or old train stations 
constitute just a fraction of the possible resources that may exist. 

— Expansion of Existing School: The addition of several classrooms, a new wing, or 
new special facilities may be a solution. In this context mobile riassrooms may be 
appropriate. The advantages of expanding an existing school are several: the 
availability of land, the availability of basic facilities such as office space, parking, r t a 
gymnasium, and the availability of administrative staff. These advantage.-^ -^viil, of 
course, have to be evaluated in light of the probable impact on the school site 
(especially recreation facilities and adjacent land uses) and the tct '^l school si If the 
existing school is not well situated considering the geographic distribution of projected 
enrollments, the impact on transportation costs should be examined. 

— New School on an Existing School Site : A variation to expandiu; :*5ting schools is 
the building of a second school on the same site. This may provide the advantage of 
having a unique school on existing school land, with easy access to facilities in the 
adjacent school. This solution will require a relatively large site and may be more costly 
than expanding existing facilities. It may also suffer from the same locational 
shortcomings described before. 

— New School on a Separate Site : Traditionally, the most common method of 
alleviating a severe shortage of space has been the construction of a new school on a 
separate site. Because of the ability to select a site that meets the needs of the new 
school, this approach may have more flexibility than others. However, the basic 
questions remain to be answered: how large a school, in what location and when. 

Construction Type . The construction and the level of amenities will also have to be 
considered. Materials, landscaping, air conditioning, carpeting, and the many other decisions 
that go into a new building will depend principally on the school board's philosophy of 
education and financial situation. Tliese decisions should also be influenced by the 
confidence surro jnding the enrollment and fiscal projections. Where the school board is 
committed to the construction of traditional school buildings, characterized by rigid design 
and high quality materials, decisions should be based on forecasts with a great degree of 
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associated certainty. On the other hand, where the school board and community are 
prepared to build flexible facilities that could be easily transformed to another use or 
demolished without great cost, less certainty in the enrollment and fiscal projections may be 
necessary. 

In communities that are characterized by great uncertainty as to future conditions, mobile 
classrooms may provide a solution. While not always a panacea, as they have occasionally 
been promoted, mobile units can provide a flexible and relatively inexpensive supplement to 
existing facilities. Of course, potential building code restrictions, visual disharmony, limited 
internal versatility^ maintenance problems, and other potential shortcomings may offset the 
advantages of this approach. 

All of the above analysis will have to be made with an awareness that the projected 
conditions necessitating a change in facilities may not occur. Some users will want to 
account for this uncertainty by developing brackets or an envelope to surround their 
enrollment and fiscal projections. Using the approach outlined in Chapter 1, they will then 
consider the impact of the "worst" case, evidenced by high enrollments, high costs, and low 
revenues. Similarly the impact of the "most likely" and the "best" situations will have to be 
examined. Caution must be exercised. The use of high and low estimates may be very 
misleading if the brackets are built around a projection or curve that is fundamentally 
inaccurate. 

□osing or building one or more schools is a challenging assignment. If a set of alternative 
plans is developed in a rigorous fashion, then hard to measure and evaluate trade-offs 
between social, educational, economic, and political values will be necessary. With few 
exceptions, no optimal solutions can be identified. Instead, based on intuition and 
judgement, the user must strive to identify several reasonable alternatives which can be 
critically evaluated using the Facilit>' Planning System components. 
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Data 

Considerations 



7.2.1 



Required 
SFPS 

Information 



Users of the School Facility Planning System will have two categories of concern with regard 
to data. First, the specific data input requirements necessary to implement the system 
components must be considered. Determination will have to be made as to whether the data 
items or reliable substitutes are available within the district, and as to how they might be 
collected. Second, a more general understanding of community trends may be desired by 
school planners. This would include a general community profile or description against 
which specific projections could be made and specific plans drawn up. The following 
sections present a checklist of information relevant to school planning. Techniques for 
collecting, analyzing, and displaying the data are also suggested. 

Each of the procedural sections in the four components indicates specific data requirements. 
These items are summarized below, with brief indications as to their importance and 
probable sources. 

- Students by Grade: A tabulation of the public school students for the current and 
past years provides basic trend information. Display of this data using a line or bar 
graph will heighten the visual impact of specific enrollment trends, and assist in 
selecting projection techniques. All the forecasting methods require total student 
enrollment for past years. The cohort survival technique requires specific grade data. 
Geographic analysis requires enrollment information by different regions and areas 
within the district. 
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— Vital Statistics: The number of births in a community will influence educational 
requirements for many years. This data is mandatory in the cohort survival technique. 
Vital statistics are usually recorded at the municipal or county level. Where the school 
system boundaries do not coincide with the city or county boundaries, adjustments will 
be necessary. These adjustments might be accomplished either manually or by machine 
by using the ratio between the school district and the recording level of government or 
by the actual allocation of births to the school district. 

-Housing Type and Size: The kinds of dwellings in a community will affect the 
number of children. A profile of dwellings by type is required in the dwelling unit 
multiplier technique which rests on the premise that single-family homes attract 
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1970-1975 
HOUSING CHANGE 



Single Family Permits 
Mult i- Family Permits 
Demolition Permits 



Net Change 



different kinds of families than multi-family units. The number of dwellings by type 
may be determined from the United States Census. This figure can be adjusted monthly 
by using the Census Bureau's housing permit and housing start figures or using local 
building department records. Where the school district does not have the same 
boundaries as the local government, data adjustment problems will have to be resolved. 
Many medium and small school systems will be able to measure the number of single 
family dwellings from aerial photographs. Some municipal records may reveal the 
average number of bedrooms per dwelling type in different sections of the school 
svstem. 



YIELD BY DWELLING TYPE 
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SURJECT 

English I 
English II 
Social Studies 
U.S. Histor>' 



STUDENTS 

500 
300 
450 
260 



— Housing Yield: The projected number of children per residential type is also 
required by the dwelling unit multiplier approach. The type, value, and age of dwellings 
will all influence the yield of public school children. Demographic, social, and 
economic factors will also have an important bearing. As discussed in the Enrollment 
Component the yield of children per dwelling may be determined empirically by using 
either a door-to-door or telephone survey in randomly selected neighborhoods. An 
appro.ximation of this yield may also be determined from a sample of student records 
within the school district. 

— Vacant Land : An estimation of the number of future dwellings, and hence children, 
can be faciiitatifd by examining the available vacant land in each of the community's 
zoning categories. This will indicate the possible number of dwellings that could be 
constructed in tach residential category. The probability of rezoning to higher 
residential densities must also be e.xamined. This information is important in 
establishing upper growth limits for use in the non-linear time trend projections of 
dwellings or assessed valuation. 

— Housing Built and Under Construction: Residential and tax base forecasts will also 
need trend data as to construction and demolition activity. In many suburban 
communities the amount of new housing expected in the future can often be estimated 
by reviewing recent subdivision plans and outstanding building permits. These records 
will also indicate the probable size and price of new housing. . 

— Parochial School Changes: The opening or closing of a private or parochial school 
may have a major impact on the public school system. The possibility of such an event 
must be examined when projecting future enrollments. If anticipated, a discrete shift 
upwards or downwards in the student forecast may be appropriate. The occurrence of 
such an event in the past must also be recognized to ensure that it has not caused the 
calculation of misleading enrollment trends. 

— Major Growth Factors: The projection of student enrollments, dwellings or assessed 
valuation should reflect sensitivity to unique events that could severely alter historical 
development trends. Thus, a major highway project could induce substantial residential 
development or cause the demolition of a substantial number of dwellings. The 
implications of a major industrial contract, a building permit freeze, an energy crisis, 
and other unpredictable situations within the community must be recognized. 

— Boundary Adjustments : Should a school district annexation or merger occur or if 
one has occurred in the recent past, special data may be required. Estimates of the 
students, dwellings, or tax base in the area prior to annexation may be necessary for 
continuity during the analysis period. 

— Student Curricula : A projection of enrollments by subject area is important in 
determining space requirements by type of school space. This is particularly true in 
secondary school situations where different subject areas may have quite different 
room and/or special equipment implications. Historical subject area enrollment, other 
measures of student subject interest, and state requirements should all assist in 
determining the expected course enrollments necessary in the Facility Component. 

— School Sessions Policy : The number of periods available for instruction each week is 
a necessary element in translating projected students into required space. Similarly, the 
possibility of a staggered session, double session, or twelve-month school year must be 
considered. Each of these policies will alter the need for physical space. 
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— Grade Organization Policy : A change in the grouping of grades into elementary, 
middle, and senior school categories may have a bearing on the calculation of required 
space. The board's willingness to alter the policy from the current grade organization 
should be considered. 
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— Facility Standards : Each school district must select its own standards in light of its 
unique characteristics and its educational philosophy. However, certain general rules 
may serve as points of departure for those school systems without specific standards in 
mind. Based on a survey of recent school planning materials, these are presented below. 
Where a range is indicated, the first number reflects typical existing values, whereas the 
second number reflects a desired standard for new construction. 



Standard 

Site Acreage 

Elementary 
Middle/Junior High 
High School 

Walking Distances 
Elementar>' 
Middle/Junior High 
High School 



Typical Values 



5-15 usable acres 
15-25 usable acres 
25-35 usable acres 



1/2 mile 

1 mile 

1 1/2 miles 



Transportation Times 
Elementary 
Middle/Junior High 
High School 

Student Capacity 
Elementary 
Middle/Junior High 
High School 

Space Required 
Elementary 

Self-contained 
Flexible spaces 
Open spaces 
Gymnasium 



1/2-1 hr. twice a day 
1 hr. twice a day 
1 hr. twice a day 



250-650 students 
500-1,000 students 
700-1,500 students 



85-100 sq. ft./pupil (gross) 
30-50 sq. ft./pupil 
30-60 sq. ft./pupil 
100420 sq. ft./pupil 
40' X 60'- 80' X 120' 



Middle/Junior High 
Learning space 
Special facilities 
Gymnasium 



95-110 sq. ft./pupil (gross) 
same as elementary 
kitchen/typing/vocational 
75' X 90'- 100' X 100' 



High School 

Learning space 
Flexible spaces 
Open spaces 
Gymnasium 
Swimming pool 



100-130 sq. ft./pupil (gross) 
25-35 sq. ft./pupil 
25-40 sq. ft./pupil 
60-100 sq. ft./pupil 
100' X 110' 
75'x45' 



Special Facilities 

Pupils/Teaching Space 
Administrative Space 
Guidance Space 
Conference Space 
Instructional Materials 

Production Area 
Seminar Spaces 
Teacher Office Space 
Remedial Instruction Rooms 



22-34 students 

Needs considered 

Needs considered 

Needs considered 

400 sq. ft. per elementary sci^ 

1200 sq. ft. per secondary school 
1/12 teachers, 350 sq.ft. 
1/2 teachers, 100 sq. ft. 
3/school, 200 sq. ft. 
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Library and Ancillar>* Space 



1,000-2,700 sq. ft. per elementary school 
2,000-5,000 sq. ft. per secondary school 



Program Enrichment Areas 
Small Project Areas 
Carrels 

Space for Programmed Instruction 



1/schooI, 1,200 sq. ft 
1/schooI, 350sq. ft. 



15% of enrollment, 15 sq. ft. 
1/schooI, 600 sq. ft. 



The appropriate values for these standards will exhibit a tremendous degree of variation 
from one school system to another and will reflect the wide disparit\' of community 
needs, interests, goals, and resources. These values are presented merely to assist users 
in arriving at some initial figures. Perhaps the easiest way to specify standards during 
the planning process is to determine their present value within the district and then 
attempt to assess their adequacy. 

— Existing Space: The Facility Component requires an inventory of available space, 
measured in teaching spaces or square feet. This should include space that is anticipated 
in the future as well as current space. The space type may be general (e.g., all 
classrooms) or specific (e.g., all large clasbrooms, all regular classrooms, etc.). The 
square feet may be measured in a gross category (e.g., all space in the building) or a net 
category (e.g., only space activity used for teaching). 

— Facility Adequacy : Only usable or adequate space should be analyzed in the Facility 
Component. The level of school building adequacy can be measured from many 
perspectives. These include relatively objective measures, such as potential safety 
hazards and maintenance problems associated with the heating, wiring, ventilation, or 
waste disposal facilities. They may also include more subjective factors, such as the 
environmental impact on creativity concentration, and other learning attributes. It is 
generally recognized that a comprehensive measure of school facility adequacy will 
require the combined skills of architects, engineers, educators, and administrators. The 
costs of upgrading or repairing inadequate space must be examined if that space is to be 
considered available for future use. 

— Additional School System Policies : A variety of additional policies must be 
considered in light of their space implications: 

— Student Drivers : What proportion of the students will want to or be allowed to 
drive their own vehicles to school? How much parking will be required? 

— Sports: What sports will be offered? Will tennis courts, a football field, a 
swimming pool or an ice hockey rink be necessary or desirable? Should parking, 
access, and seating capacity be designed to accommodate spectator volumes 
substantially in excess of the student body? 

— Food : Will a hot lunch bo offered? If so, will it be catered or prepared on the 
premises? What proportion of the student body should be able to eat at a given 
time? 

— Amenities: Arc carpeting, air conditioning, a media center, a theater, etc., 
considered necessary or desirable? 

— Special Ure Location : Will special activities, such as machine shop training, 
automobile mechanics, and other activities, be taught at each school or at a central 
facility? 

— Community Use : Will the school be built so that it can readily serve adult 
education, senior citizens, and other community wide function' ^ 

Many of these considerations will be important in establishing a desiitu utilization rate 
for each proposed school. If it is desired that there be substantial flexibility in teaching 
space so that unused classrooms are often available for meeting roqms, study hall, 
lounges, or storage, a low utilization rate (e.g., seventy-five or eighty percent) may be 
appropriate. Alternatively, if these needs have been considered separately and less 
flexibility' is deemed important, a high utilization rate (e.g., ninety-five percent) may 
suffice. 

— Site Characteristics: Existing and potential school building sites must be examined in 
terms of their positive arid negative characteristics. Is the size sufficient for a school, 
inci' possible expansions? Does the topography lend itself to proper drainage. 



recreational opportunities, and easy construction? Are there wooded areas, vistas, or 
any other attributes that should be used to advantage? Is the site compatible with the 
existing and probable adjacent land uses? These questions, as well as the site's impact 
on student travel distance, must be resolved during the site selection procedures in the 
Geographic Component. 

— Construction Costs : All potential rehabilitation or new construction projects must 
be evaluated in light of the probable construction costs per square foot. These will vary 
widely from region to region, based on the availability of building materials and the 
characteristics of the labor market. In most cases local architects/contractors will 
provide the best source for current and projected figures. A technique for projecting 
construction costs is presented in the Fiscal Component. An approach for examining 
possible variation in construction costs due to economy of scale factors is presented in 
the Handbook Introduction. 

— Tax Base: In most cases the local tax base will directly impact the school system's 
capital, as well as operating, budget. Assessed valuation of real and personal property 
must be analyzed to determine probable bonding capacity and expected local tax 
revenue. Local income and sales taxes may also be important, depending on the tax 
structure. 

— Revenue: Historical revenues supporting the school district must be examined as to 
the amount and trend per source. In some instances the potential uses of these monies 
will be restricted to certain expenditure categories. The difference between taxes levied 
and actually collected should be analyzed. Also the past and possible changes in state 
allocation formulas should be studied. Federal support will be an important element in 
some districts. 

— Expenditures : Historic expenditures by the district must be analyzed on a total cost 
and unit cost basis. Unique local conditions such as union demands and purchasing 
regulations must be considered as unit costs are projected. Educational policy regarding 
the desired number of teachers, administrators, support personnel, and supplies must 
also be examined in order to forecast total probable expenditures. 

— School Capacity: The total existing space times the desired number of students per 
teaching station (or divided by the desired square feet per student) indicates the 
capacity of a school, or the number of students that can be accommodated. If a 
utilization rate is used by the district, it should be expressed in decimal form (i.e., less 
than one) and multiplied by the initial capacity to obtain an "effective" capacity. 
Individual school capacity information is necessary to implement the Geographic 
Component. 

— School Distance : The average distance from all students living within small 
geographic areas or grids in the district to each school is necessary to implement the 
Geographic Component. This information should be calculated for the center of 
student population within each grid and may be estimated by using a land use map, 
street map or aerial photography. Distance can be expressed in terms of travel miles, 
travel time, or travel cost. 

In addition to those items required to implement the various system components, further 
information may be desired. In some cases this additional data will contribute to better 
estimates of the previously described variables. In other cases the information will be useful 
in gaining a general understanding of the community; how it is changing over time and Jiow 
it compares to adjacent communities, the state, and the nation. Familiarity with the broad 
social and economic trends that influence school district conditions should lead to the 
formulation and adoption of a better plan. 

— Total Population : The total population constitutes a basic measure of a community. 
This information is available every ten years from the United States Census at the 
county, municipal, census tract, and block level. Specific tabulations for school systems 
can be obtained from the National Center for Educational Statistics. Local planning 
offices and universities may have this information as well as inter-census year estimates. 

— Age Composition: An understanding of the age distribution of the population is 
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important. Population ^'pyramids'' are often used to designate this distribution. 
Females of childbearing age, school-age children, and pre-school children are, of course, 
the most important cohorts. Age profiles by sub-geographic areas within a school 
system may be helpful in identifying those neighborhoods likely to increase or decrease 
their percentage of students. 

— Minority Group Composition: The number and location of racial minorities are 
important to the school system. Racial or ethnic shifts may portend changes in birth 
rates and may necessitate revisions in attendance area boundaries. Minority population 
data may be determined from the decennial or local school district census, or inferred 
from local health department records. Techniques for projecting the racial composition 
of students are described in the Enrollment Component. 



— Demographic Characteristics : A variety of information regarding income, education, 
occupation, head of household, and other socio-economic characteristics is available on 
a sample basis from the United States Census. Often it can be supplemented by a local 
survey. Analysis of these factors may provide indications as to the kind of people who 
live in and are moving into a community. With caution, some inferences may be drawn 
as to the likelihood of future families sending their children to private schools and/or 
supporting public education. Religious data is not available from the United States 
Census. Community trends that might influence the proportion of children attending 
parochial schools must be determined from local data. 
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— Housing Value: The price of dwellings will directly affect the school district. 
Communities characterized by more costly housing will typically be chosen by older, 
wealthier families with older children. Less expensive subdivisions will tend to 
accommodate younger families with younger children. Housing value also affects the 
tax base. In communities where reappraisal occurs on a routine basis, rising residential 
property values will contribute to a higher tax base. They may also indirectly promote 
housing turnover as retired families are pressured to seek communities with lower taxes. 

— Housing Age : In many communities the age of housing may be directly correlated 
with the number of children. Large subdivisions characterized by similar dwellings 
typically attract similar families. Over time, the demographic mix of the subdivisions 
broadens as dwellings change hands. However, during the early years (the first ten to 
fifteen), a subdivision may be characterized by a very narrow age distribution of 
families and children. Knowledge of housing value and age factors should contribute to 
a better understanding of probable migration trends. 

— Student Drop-Outs : Historical information concerning drop-out rates, retention 
rates and intra-district transfers between schools should be examined if readily 
available. Major shifts in these rates may imply demographic and migratory trends 
useful in selecting an enrollment projection technique, or may modify an existing 
forecast. The cumulative or net effect of these shifts will be reflected in the historical 
cohort survival rates. 
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— Student Commuters: Some school districts accept students from outside the school 
district upon payment of extra tuition fees, or as part of a voluntary program. In 
certain school systems, the number of non-resident commuters may be large enough to 
have significant facility space implications. These students may constitute a good 
revenue source to the school district. They may also be viewed as a first area in which 
cutbacks may be made when space shortages are expected. 

— Private School Enrollment : Historical enrollment levels will often be desirable for 
private /parochial schools in the district's vicinity. Because these schools will usually not 
adhere to public school district boundaries, information should be collected for private 
and parochial schools in a considerably larger service area. Some private school systems 
may have records that allow identification of the public school system in which The 
students reside. Gross private school enrollment statistics are also available on a census 
tract, municipality, or county basis in the decennial census reports. The trend 
information may be useful in selecting a forecasting technique and evaluating the 
forecast results. 

— General Plan : The comprehensive, master, or general plan in a community may 
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provide valuable insights into the future housing supply. Especially where there is no 
zoning or a record of continuing rezoning, this document may be the best predictor of 
the community's residential holding capacity. Where available, this information should 
be examined in conjunction with the inventory of vacant land within the district. 

***■ Critical Development Factors : In those communities where growth management and 
land use controls have become an issue, additional considerations may be necessary. 
State land use regulations and state and regional plans may restrict local community 
activity in flood plain, wetland, mountainous, and other "critical" areas. Environmental 
concerns may also result in moratoria, air pollution restrictions, and other growth 
regulating limitations. 

"" Regional Housing Market : In addition to factors influencing the supply of residential 
land, consideration must be given to the demand for housing. The probability of new 
housing being built and sold will be directly affected by population and economic 
trends within the reg.-»-.. The local realtors association, chamber of commerce, and 
regional planning agency may provide insight. Probable shifts in the school district's 
proportion of the regional market must be considered. 

School District - Employment : Population growth within a region is usually correlated with the 
region's economic health. Employment trends constitute the most common measure of 

economic conditions. Unlike housing, the distribution of employment centers within a 

school system is not usually a critical factor, except to the extent that It generates 
automobile traffic. Employment centers located within a school district may be major 
sources of real property tax, sales tax, manufacturing tax, or other kinds of income. 
Employment trends within the region will have an important, though hard to measure 
impact on migration patterns. Employment information may be gathered from United 
States Census reports. County Business Patterns reports, the State Division of 
Employment Security, and local business development groups. 

— Industrial-Commercial Land: A second measure of local economic conditions is the 
amount of industrial and commercial acreage that is developed annually. Local 
planning, real estate, and utility firms should have this information available on a 
regional basis. Rec-ale^ijations for the school system will t>'pically be necessary. The 
land absorption rmtes ill] indicate how fast the economy of the community is changing, 
the probable imp;s^ L ovi assessed valuations, and the extent to which tht' cornmunity's 
general plan remains relevant. 

- Additional Economic Indicators: A variety of additional statistics will usually be 
available at the metropolitan, county, or municipal levels. Retail sales information is 
often available from those jurisdictions collecting sales taxes. Bank assets and related 
financial data may be obtained from the federal reserve bank and the state banking 
regulatory- commission. Business licenses, inventorj- assossrr'^nts, bankruptcies, and tax 
delinquencies may be available locally. Collectively, these trends will suggest the 
direction of the local economy. 
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— Voter Attitude: The power of the voters to control school finances will vary widely, 
depending aij .Vn\{e enabling legislation. The record of recent tax levj- and bond issue 
attempts ancJ \he* reasons for their success or failure should be studied early and 
carefully in the planning process. Old newspapers, the Board of Elections Office, and 
local governmental officials may provide valuable inszght. 

— Tax Effort: The effective tax in the school system should be compared to that of 
surrounding communities. Differences in assessed valuation should be accounted for. 
An attempt should be made to understand why the school district spends more or ^vss 
per pupil than surrounding districts. This may indicate the desirability of adjusting the 
state allocation formula or raising local taxes. 

— Institutional Cooperation : Review should be made of cooperative efforts between 
the school system and other local institutions. These mlgpjt include the sharing of 
municipal workers, such as nurses, social workers, and police, and the sharing of transit 
authority busses. Relations between the local press and the school system should be 
examined. 
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7.3 Systems 

Maintenance 



7.3.1 Preliminan* 
Heview 



7.3.2 New 

Projections 



7.3.3 Record- 
Keeping 



— Citizen Concern s: Major community issues surrounding local education should be 
identified. Revicv of past school board minutes and of previous school board election 
campaigns should provide insignt. An understanding of community aspirations should 
enable the creation of a more relevant and acceptable school plan. 

Like many planning aottvities. scnool facility planning is most successful when it is 
undertaken as a continual process. Tnose school systems that prepare and adopt a long-range 
master plan and then do nothing to monitor and revise that plan may encounter difficulties. 
Particularly in an environment cnaracterized by a high degree of uncertainty, every 
long.range plan should be re-examined periodically so that new information, assumptions, 
and standards are explicitly considered. In fact, in those situations where the School Facility 
Planning System has not revealed an obvious need for a new facility or facility closing, it 
may make sense to postpone final adoption of n plan until new enrollment, cost, and/or 
revenue information become available. At a minimum, each school system should devote 
several days each year to a re-exanuL-ialion of tne plan in light of new information. 

When a decision is made to re-examine a plan thu fir?^t step will be to compare previously 
projected data with actual new informr'.iion. After the difference and hence the 
short. comings of the projection have bee n identified, an effort must be made to understand 
the sources of this forecasting error. In certain cases, these differences may result from a 
major unforeseen event. Thus a new shopping center or residential complex, of which the 
user was unaware at the time oi the first plan, may explain higher enrollment levels or a 
higher tax base than was preciously expected. In other cases, the difference will result not so 
much from a unique event, but from an inadequate set of initial assumptions. The actual 
grade survival rates, growth in duelling units, and tax base should be exammed with this in 
mind. 

Based upon the preliminary examination a set of new assuiViptions should be made for each 
of the System's components. Specific shifts in actual enrollment or housing permits and 
general shifts in zoning or economic activity should provide the basis for revising the 
Enrollment Component analysis. New scnool board members, new issues, and changes in 
existing facility conditions should provide the basis for a re-examinatron of the Facility 
Component. New cost and re\enue trend information should provide the basis for a 
re-examination of the' Fiscal Component. A new road or a shift in student residential 
patterns may justify review of the attendance boundaries by the use of the Geographic 
Component. 

Once a new set of independent projections has been generated, the relevance of the existing 
facility plan can be tested. In many cases, the difference between the new aud old 
projections will n^^ justify a major revision. In other cases, new alternatives and a new plan 
may be justified. Even where tnc main elements of the plan are still app^ )priate. some minor 
adjustments m terms of timing may be necessary For example, the new projection might 
continue to support the need for a new high school, but indicate that a faster or slower 
construction schedule was desirable. 

Those school districts interested in using the System on a recurring basis should consider 
modifications to their record-keeping procedures which would facilitate the System's use. 
These modifications need not take the form of a major project. In some cases, a simple 
written or telephone request to Certain government agencies may be sufficient. In other 
situations, a more detailed study may be appropriate. 

Tlie specific record-keeping cnanges will vary with each scnool system. For example, in 
communities where school system boundaries are coterminous with the municipal 
government boundaries, vital statistical information may not be n significant problem. In 
areas where the boundaries are divergent, efforts might be initiated to record births by 
school system on an ongoing basis. This could involve providing a list of school system 
addresses to the local government's vital statistics department with the request that it 
summarize births for the school system, or a copy of iill births in the municipal jurisdiction 
might be obtained by one of the school systrm's clerks. 

With only minor record keeping modifications, a more complete picture of migration trends 
may be possible. The school system's personnel office may be willing to keep a summary 
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sheet of selected data for new students entering and leaving the system. Information 
recorded would include the grade, the date of the move, the location from which or to 
which the student was moving, and the reason for the move. 

Some communities monitor the number of pre-school children by age and public/private 
school intent. If the school system is small enough, a continuing review of real estate listings 
and housing ads will indicate housing turnover and new families that are moving into the 
area. These families can be provided with an information packet, through Welcome Wagon or 
some similar organization with a form to be returned to the school district. This activity 
may be unreasonably time-consuming for a large school system, but, where possible, it will 
give a profile of pre-school children, as well as initiate interest in the school system. 
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GLOSSARY 



The followint* terms arc used frequtMitly throughout the School Facility Planning System documentation. In some 
casfs the meaning may differ slightly from that conunonly used by educational administrators. 

Adequate Spare - Ml existing facility space considered adequate for teaching purposes, and requiring no 
financial investment other than routine maintenance costs. In the Facility Component, adequate space is 
compared with required space to determine the expected space deficit or surplus. 

.-\iwe«;sed Valuation - The real property tax base against which a tax rate is applied to yield local property tax 
revenue. /Wssed valuation varies with the level and quality of urban development and local assessing policy. 
Techniques whereby it may be forecast are described in the Fiscal Component. 

Asymptote - The upper (or lower) limit of a community, whether measured in terms of population, dwellings or 
afisess^'d valuation. Some of the projection techniques used in the Enrollment and Fiscal Components allow 
the user to establish this upper (or lower) limit. 

Atu»ndanw Area - A geographic area within a school district from v^hich all public school children attend the same 
school The Geographic Component is designed to help draw up attendance area boundaries. 

Alternative School - A "non schoor* approach oriented to students that are not interested in a traditional high 
school format (e g., Philadelphia's Parkway Program or Chicago's Metro High School). This may be an 
important consideration in calculating ''effective enrollment" in the Facility Component. 

lk)nding Capacity — The maximum bonded indebtedness permitted of a school district under state law. This may 
be calculated on a gross basis, usually as a percent of total asseswd valuation, or on a net basis after existing 
outstanding indebtedness is considered. 

Capacity - The number of students that can be accommodated in a school given its physical sr/.e and design, and 
the policies and standards endorsed by the school board. 

Cohort Sur>'ival — A technique for projecting student enrollment by calculating the **sun'ivors" from one grade to 
the next. Also known as the "Grade Succession" or "Grade Aging" technique. 

Component - A major sub system within the Sch(X)l P'acility Planning System. The four analytic^il components 
an' designed to be used independently or together, depending upon the needs of the user. 

Confidence Interval - A range of values within which a projected variable such as enrollment or assoss4:d 
valuation will fall a large percentage of the time. Also known as a confidence band, limit or envelop, this 
concept is very important in making long-range forecasts. 

Course Enrollment ~- The average number of courses taken daily by individual students in a particular subject 
an»a multipiird times the number of Uudents in the school or district. As described in the Facility 
Component, this variabN' is used to calculate ^'effective enrollment." 

I>emand -- An expressed need or request for a commodity. A major objective of the School P'acility Planning 
System is to help school di.stricts forecast the future demand for public education and derive the facility 
implications. 

Dwelling Unit NfuUiplier - A Uihnique for projecting student enrollment ba^d on a projection of re sidential 
dwellings and expected yield of school ohilriren per dwelling. Appropriate in rapidly growing districts. 

Fcf)nomy of Scale - A measure of the unit cost savings for land, labor, and materials that may be achieved by 
building a larger rather than smaller facility. The concept must be used carefully because the contribution \o 
I ducational quality of any two school facilities will rarely be the same, and hence comparing their costs may 
b<' misleading. 

Fff<>ctive Knrollment - The number of students expected to bo physically in attendance at a 5.perifio point in 
time durmg a typical school we<'k. The desired teaching station or square foot standard applied .igainst 
effective enrollment in the Facility Component vie ids a me;isure of required space. 

Extended School Day. rear - A program for increasing the capacity of a school facility by reducing the number 
of children attending sch(X)l at any specific time. The impact of staggered or double ses.sions. or a 12 month 
school year can all be *'tested" using the Facility Component. 
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Facility Any school spaco or building used to serve :,tudenU. The user of the Facility Component may consider 
tht» mod for any kind of space measured in terms of teaching spaces or square feet. 

Found Space - Buildiiij* space '^discovered** within an existing school or **non-school" building (e.g., warehouse, 
industrial plant) for teaching purposes. An important consideration in formulating alternative facility plans. 

Gompertz Curve — A special type of logistics rr , , vhich the rate of change is decreasing exponentially. This 
function appears as an *'S*' curve, and the brm ^^^^^ " log K + (log a) (log/r"). It may be used in the 
computer basi^d version of the Enrollmen*- r^iid F' cj! C»>. mponents. 

Grade Organization — The manner in which a si hv)u! ^ys^ ji assigns its grades to elementary and secondary schools 
(e.|'., M.-l. i]-2'\, 6-3-3, etc.). 

(Irid • I he smallest ideographic area for which dwellings and students are forecast in the System. Also known as 
"areas." j^rids may have irrej*ular or rectangular boundaries. Data must be assemble ] by grid to support the 
llenvjraphie Conipofient. 

Home-Ba.M^ Seliool - A school system in which the building is the '*Home-Base'* only for students* activities. High 
<i hools With work study pro-ams or a ^'School Without Walls" are Home-Base schools with the potential for 
an enlart^ec! student capacity. 

.Joint Oeeup.incy — A mrthod for sharing the cost of a facility between a public school district and some other 
wrpani/^aliDii (e.^.. a city j^overnment) by sharing the space. An option to be considered in drawing up a fiscal 

plan and faeility plan. 

Linear Program - .\ mathematical technique whicn allows the value of a linear function to be minimized or 
maximized, subject to certain constraints. Linear programming is used in the Geographic Component to assign 
students to schools so that transportation costs are minimized. 

logistics Curve " An "S" shaped curve resulting froin an exponential function of the form P^^^^ - K/l + c^"*"^" 
IVchnKjues usinji this function are found in tho Eri roll men t and Fiscal Components. 

Module A dis<*rete s**t of tasks in the computer version of tVe System. Typically a component can be categorized 

in terms of several moduli 

Open Campus — An increasingly popular concept that permits high school students to move freely inside and outside 
of school when not scheduled for a course. Adoption of an open campus policy will have implications for 
ri'qmred teaching spaces. libraries, lounges, and other school space. 

Periods Per Course — The average numher of periods per course each student attends in a typiral school week. This 
factor IS used to help determine effective enrollment for a given subject area in the Facility Component. 

Periods Per Day ~ The number of periods each day during which classes are held. As reviewed in the Facility 
Component, this factor will contribute to the calculation of effective enrollment. 

Planning Period - I'he future time period over which forecasts will be made, and for which facility size and location 
decisions will be made. Th< planning horizon is the farthest year into the future for which facility planning will 

be conducted. 

Policy ~ A course of action adopted by the sch<K)! district which directly or indirectly impacts facility planning 
staiiRerod sessions, grade organizations, etc.). 

Projection - A statement of conditions expected to exist in the future ba.sed on j set of explicit assumptions. The 
terms "projection" and ''forecast*' are used interchangeably throughout the documentation. 

Ratio .Method - A techniquo for projecting enrollment whereby studenLs are estimated as a function of a projected 
ratio multiplied {Inies an independently derived projection for a larger jurisdiction (e.g., county, state, or 
national). 

Region A geographical homogeneous sub-area of a school district for which independent projetf»ons are made. 
Hi*- typical district cm be divided into two to four "regions'* which in turn can be broken into as many as 30 
"ijnds." 

Regres.sion Analysis — .A statistical mr .isurement of the form md strength of relationships between variables. LInrnr 
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and exponential regression techniques may be used n the Enrollment and Fiscal Components for projection 
purposes. 

Resource Center ~ A particular facility such as a library, art or vocational building which may attract students 
from more than one separate school. A consideration in developing a facility plan. 

School District - A goveniment entity engaged in ihe operation of public schools. The term is used 
synonymously with **school system/* *'local educational authority (LEA)/* and '*the user** throughout the 
documentation. 



School Size— The desired maximum capacity or number of students per school type (e.g., elementary 
schools-400 children, high schools-1500 children, etc.). 1*his standard may have an important bearing on a 
facility plan. 

Square Feet - One of the m<Msures of school capacity that may be us^'d in the Facility Component. Gross or net 
square feet per student may be used. See Teaching Station. 

Standard — A measure or criterion that directly or indirectly impacts facility planning (e.g., desired square feet 
per pupil, desired pupils per leaching station, etc.) as adopted by the school district. 

Subject Area - Any course or combination of courses for which the effective enrollment is to be calculated in the 
Facility Component. In general, a particular subject area should be defined in light of similar space type 
requirements (e.g., regular classrooms, large classrooms, etc.). 

Survey - The traditional approach whereby administrators inventory and evaluate school buildings, curriculum, 
and instructional techniques. The School Facility Planning System does not replace the need for 
comprehensive school surveys. 

Teachmg Station — Any classroom or learning space as defined by a school district, and used in measuring 
capacity in thi^ Facility Component. See Square Feet. 

Transportation Costs — A measure of ^he distance, time or money associated with transportation. The Geographic 
Component assists in the design of attendance boundaries, or the evaluation of school sites by indicating the 
configuration which will best reduce transporation costs. 

Utilization Rate — The average percent of educational space which is occupied at any time during a typical school 
day. This factor is used to permit increased flexibility in determining space requirements in the Facility 

Component. 

Uncertainty — A condition that characterizes all planning activity, especially where long-range forecasts or 
projections are involved. The vSchool Facility Planning System has been designed to assist administrators in 
explicitly considering the reaUiy of uncertamty. 
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LIST OF FORMS 

These 37 forms are presented in the final section of this handbook. 
TITLE 

Chapter 2 ENROLLMENT COMPONENT 

Form A Cohort Survival Technique — Grade Survival Rate Circulation 
B Cohort Survival Technique ~ Birth Survival Rate Estimation 
C Cohort Survival Technique ~ Initial Grade Enrollment Forecast 
D Cohort Survival Technique ~ Enrollment Forecasts 
E Time Trend Projection — Type A 
F Time Trend Projection ~ Type B 
G Time Trend Projection — Type C 
H Ratio Technique 

I Dwelling Unit Multiplier Technique — Historic Yield Estimates: Single-Family Units 

J Dwelling Unit Multiplier Technique — Forecast of Yields 

K Dwelling Unit Multiplier Technique — Forecast of Dwellings and Enrollment 

L Enrollment Forecast by Grade 

M Sub-Geographic Region Forecasts 

N Small Area Forecasts 

0 Small Area Forecasts — Adjustment Computation 
P Small Area Forecasts — Area Enrollment Totals 



Chapters FACILITY COMPONENT 



Form A Future Facility Needs 

B Course Per Student and Periods Per Course 



Chapter 4 FISCAL COMPONENT 



A 


Summary of Expenses 


B 


Summary of Revenues 


C 


Summary of Bonding Capacity 


D 


Summary of Fiscal Projections 


E 


Building Cost 


F 


Total Employees 


F.l 


Total Employees/Alternative 


G 


Salaries and Benefits 


H 


Supplies and Services 


LI 


Linear Growth or Decline 


1.2 


Nonlinear Growth 


1.3 


Nonlinear Decline 


J 


Real Property Tax Revenue 


K 


Sales and Other Local Taxes 


L 


Activities Fees 


xM 


Earnings on Investments 


N 


State Aid Based on Enrollment 


0 


State Aid Based on Assessed Valuation 


P 


Federal Revenue 
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Chapter 2 ENROLLMENT COMPONENT 



Form A Cohort Survival Technique — Grade Survival Rate Circulation 

B Cohort Survival Technique — Birth Survival Rate Estimation 

C Cohort Survival Technique — Initial Grade Enrollment Forecast 

0 Cohort Survival Technique — Enrollment Forecasts 
E Time Trend Projection — Type A 

F Time Trend Projection — Type B 

G Time Trend Projection — T>'pe C 

H Ratio Technique 

1 Dwelling Unit Multiplier Technique — Historic Yield Estimates: Single-Family Unit?. 
J Dwelling Unit Multiplier Technique — Forecast of Yields 

K Dwelling Unit Multiplier Technique ^ Forecast of Dwellings and Enrollment 

L Enrollment Forecast by Grade 

M Sub-Geographic Region Forecasts 

N Small Area Forecasts 

O Small Area Forecasts — Adjustment Computation 

P Small Area Forecasts — Area Enrollment ToUxl > 
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FORM A: COHORT SURVIVAL TECHNIQUE- 
GRADE SURVIVAL RATE CALCULATION 

YEAR 1969-70 1970-71 1971-72 1972-73 1973-74 1974-75 



GRADE ENROLLMENT 



765 


.934 


7Qf^ 


.962 




.922 


712 




cct 
bbl 








787 








.930 




.923 






.960 


71 1 


.923 


779 


.932 


71 1 




1 Ul 


.946 


669 




741 








.931 








.972 


OOQ 


.959 


7R^ 
too 


.977 


I Do 


.978 


707 


.942 


646 




860 




771 
111. 








1.03 


796 


1.01 


.985 


799 


.988 


DOD 


.982 






771 
111 




7Q/1 








.972 


7^?7 


.991 


1.01 


.988 


bbU 


.978 


031 




7RQ 






DDO 






.988 


741 


1.01 




.960 


.942 


bU4 


.960 


^19 

O 1 ^ 














OIL 


.984 




.989 


byb 


.976 


b41 


.972 


oab 


.991 




695 








576 


578 


.981 


704 


.947 


657 


.958 


613 


.957 


.960 




718 


694 










1 

.976 


.980 


640 


.979 


602 


.950 


602 


.973 


499 
















711 


.988 


653 


.970 


615 


.980 


634 


.957 


513 


.941 


464 
















661 


.956 


634 


.966 


647 


.971 


536 


.961 


493 


.926 


462 

















663 


.874 


670 


.847 


552 




513 




499 




494 










.852 




.871 




.994 







J 
1 


652 




602 




573 




497 




479 















" I I I 1 I I I 1 I L_| 

1 I — ^ — □ — □ — □ — H 

1 I 1 I 1 1 1 I 1 I 
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73-74 1974-75 

Average 
Survival 
Rates 



)61 


.923 


647 


















.934 


fOl 




















.946 


669 










1 — 








.938 


'07 










1 








.942 


646 


















.966 


186 












.982 


643 


















.999 


i60 


591 










.978 


















.988 


;04 


572 










.9&0 
















.972 


96 












.991 


571 


















.982 


76 












.960 


578 


















.961 


no 


499 










.973 


















.972 














13 


.941 


464 


















.967 




1 










93 


.926 


462 


















.956 














99 


.994 


494 


















.888 
















97 


1 

1 


479 1 






















1 











FORM B: COHORT SURVIVAL TECHNIQUE- 
BIRTH SURVIVAL RATE ESTIMATION 





1 


2 


3 


4 


5 


6 


YEAR (t) 


1969-70 


1970-71 


1971-72 


1972-73 


1973-74 


1974-75 


INITIAL ENROLLMENT 


767 


652 


602 


573 


497 


479 


YEAR (t-a) 


1964-65 


1965-66 


1966-67 


1967-68 


1968-69 


1969-70 


BIRTHS 


15,039 


12,302 


10,203 


8,953 


7.100 


8,870 


B.S.R. 


.051 


.053 


.059 


.064 


.070 


.054 



AVERAGE BIRTH - SURVIVAL RATE 



■0585 



FORM C: COHORT SURVIVAL TECHNIQUE- 
INITIAL GRADE ENROLLMENT FORECAST 





1 


2 


3 


4 


5 


6 


YEAR (t • a) 


1970-71 


1971-72 


1972-73 


1973-74 


1974-75 


BIRTHS 


8130 


7829 


8064 


7504 


6871 




YEAR 


1975-76 


1976-77 


1977-78 


1978-79 


1979-80 


enrollment (e) 


476 


458 


472 


439 


402 
















H 

1 



154 



1972-73 


1973-74 


1974-75 




573 


497 


479 










1967-68 


1968-69 


1969-70 




8,953 


7,100 


8,870 












.064 


.070 


.054 











RAGE BIRTH - SURVIVAL RATE 



.0585 



4 


5 


6 


7 


8 


9 


10 


1973-74 


1974-75 








7504 


6871 








1 

1 


1978-79 


1979-80 








439 


402 
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FORM D: COHORT SURVIVAL TECHNIQUE- 
ENROLLMENT FORECASTS 

1 2 3 4 



YEAR 


AVERAGE 
SURVIVAL 
RATE 


year 


1975-76 


1976-77 


1977-78 


19 78-7 Q 




GRADE 












12 


647 


625 


566 


548 


500 




11 


.934 


669 


606 


587 


535 


511 




10 


.938 


j 646 


626 


570 


545 


528 




9 


.966 


648 


590 


564 


547 


544 




8 


.999 


591 


565 


548 


545 


453 




7 


.988 


572 


555 


552 


458 


413 




6 


.972 


571 


568 


' 471 


425 


409 




5 


.982 


578 


480 


433 


417 


426 




4 


.961 


499 


451 


434 


443 


382 




3 


.972 


464 


447 


456 


393 


391 




2 


.967 ! 


462 


472 


406 


404 


389 




1 


.956 


494 


425 


423 


407 


419 




K 


.888 


479 


476 


^.58 


472 


439 




TOTAL 

ENROLLMENT 




7320 

1 


6886 


6468 


6139 


5804 


c 
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2 3 4 5 6 7 8 9 10 



176-77 


1977-78 


1978-79 


1979-80 






























16 


548 


500 


477 












17 


535 


511 


495 












'0 


545 


528 


526 












4 


547 


544 


453 












8 


545 


453 


408 












2 


458 


413 


398 












1 


425 


409 


418 












3 


417 


426 


367 












4 


443 


382 


380 












6 


393 


391 


376 












6 


404 


389 


401 












3 


407 


419 


390 












8 


472 


439 


402 












8 


6139 


5804 


5491 
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FORM E: TIME TREND PROJECTION-TYPE 

12 3 



8 



10 



11 



SCHOOL YEAR 



1970-71 



1971-72 



1972-73 



1973-74 



1974-75 



T— T = t 



-2 



-1 



2t2 



10 



ENROLLMENT (E) 



9277 



8823 



8373 



7795 



7320 



8318 



E.t 



-18554 



-8823 



7795 



14640 



2E.t 



-4942 



SE.t/ 2t2 = B 



-494 



B 



-1482 



YEAR 



1970-71 



1971-72 



1972-73 



1973-74 



1974-75 



1975-76 



1! 



E-(B.T) 



B«T 



9800 



9800 



9800 



9800 



9800 



9800 



-494 



-988 



-1482 



-1976 



-2470 



-2964 



ENROLLMENT (E) 



9306 



8812 



8318 



7824 



7330 



6836 




158 



HISTORICAL DATA 



PI 



8 9 10 11 12 13 14 15 16 17 18 19 20 



1972-72 


t 1973-74 


1974-75 






















3 


4 


5 
















































0 


1 


2 






















0 


1 


4 
















































8373 


7795 


7320 
















































0 


7795 


14640 




































































































1972-73 


1973-74 


1974-75 


1975-76 


1976-77 


1977-78 


1978-79 


1979-80 












3 


4 


5 


6 


7 


8 


9 


10 












9800 


9800 


9800 


9800 


9800 


9800 


9800 


9800 












1482 


-1976 


-2470 


-2964 


-3458 


-3952 


-4446 


-4940 












B318 


7824 


7330 


6836 


6342 


5848 


5354 


4860 
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FORM F : TIME TREND PROJECTION-TYPE B 

12 3 4 



10 11 



SCHOOL YEAR 












1970-71 


1971-72 


1972-73 


1973-74 


1974-75 






T 












1 


2 


3 


4 


5 






T 


3 
























T-T = t 












-2 


-1 


0 


1 


2 






t2 












4 


1 


0 


1 


4 








10 
























ENROLLMENT (E) 












8995 


9399 


9552 


9745 


9875 






MAXLMUME (K) 


10,500 
























K/E 












1.167 


1.117 


1.099 


1.077 


1.063 






K/E- 1 












.167 


.117 


.099 


.077 


.063 






In (K/E-1) = Y 












-1.79 


-2.15 


-2.31 


-2.56 


-2.76 






Y 


-2.314 
























Y«t 












+3.58 


+2.15 


0 


-2.56 


-5.52 






SY.t 


-2.35 
























2Y.t/Zt2 = B 


-.235 
























B • f 


-.705 






















— i 


SCHOOL YEAR 












1970-71 


1971-72 


1972-73 


1973-74 


1974-75 


1975-76 


i 


T 












1 


2 


3 


4 


5 


6 


\ 

\ 


Y - (B«T) 












-1.609 


-1.609 


-1.609 


-1.609 


-1.609 


-1.609 




B . T 












-.235 


-.470 


-.705 


-.940 


-1.175 


-1.410 




A 

Y 












-1.844 


-2.079 


-2.314 


-2.549 


-2.784 


-3.019 




K/E - 1 












.159 


.125 


.099 


.078 


.062 


.049 




K/E 












1.159 


1.125 


1.099 


1.078 


1.062 


1.049 




ENROLLMENT (E) 












9060 


9333 


9554 


9740 


9887 


10,010 



















































































1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
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HISTORICAL DATA 



PI 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



1972-73 


1973-74 


1974-75 






















3 


4 


5 




































j 












0 


1 


2 






















0 


1 


4 
















































9552 


9745 


9875 
















































1.099 


1.077 


1.063 






















.099 


.077 


.063 






















-2.31 


-2.56 


-2.76 
















































0 


-2.56 


-5.52 




































































































1972-73 


1973-74 


1974-75 


1975-76 


1976-77 


1977-78 


1978-79 


1979-80 












3 


4 


5 


6 


7 


8 


9 


10 












-1.609 


-1.609 


-1.609 


-1.609 


-1.609 


-1.609 


-1.609 


-1.609 












-.705 


-.940 


-1.175 


-1.410 


-1.645 


-1.880. 


-2.115 


-2.350 












-2.314 


-2.549 


-2.784 


-3.019 


-3.254 


-3.489 


-3.724 


-3.959 












.099 


.078 


.062 


.049 


.039 


.031 


.024 


.019 












1.099 


1.078 


1.062 


1.049 


1.039 


1.031 


1.024 


1.019 












9554 


9740 


9887 


10,010 


10,106 


10,184 


10,254 


10,304 
































































1 
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FORM G: TIME TREND PROJECTION-TYPE C 

12 3 4 



HISTORICAL DATA 
8 9 10 



PLA 



11 



SCHOOL YEAR 












1970-71 


1971-72 


1972-73 


1973-74 


1974-75 






T 












1 


2 


3 


4 


5 






T 


3 
























T-T = t 












-2 


-1 


0 


1 


2 






t2 












4 


1 


0 


1 


4 








10 
























ENROLLMENT (E) 












10115 


9587 


8795 


7962 


7321 






MINIMUM E (M) 


6500 
























E - M = E' 












3615 


3087 


2295 


1462 


821 






MAXIMUM E (K) 


10,500 
























K - M = K' 


4000 
























K' / E' 












1.107 


1.296 


1.743 


2.736 


4.872 






KVE'- 1 












.107 


.296 


.743 


1.736 


3.872 






In (KVE'-l) = Y 












-2.23 


-1.22 


-0.30 


.55 


L35 






Y 


-1.85 
























Y- t 












4.46 


1.22 


0 


.55 


2.70 




i 


Sy. t 


8.93 
























2Y- t/ St2 = B 


.893 




.... 




















B« T 


2.679 
























SCHOOL YEAR 












1970-71 


1971-72 


1972-73 


1973-74 


1974-75 


1975-76 


19 


T 












1 


2 


3 


4 


5 


6 




Y - (B«T) 












-4.529 


-4.529 


-4.529 


-4.529 


-4.529 


-4.529 




B • T 












.893 


1.786 


2.679 


3.572 


4.465 


5.358 




A 

Y 












-3.636 


-2.743 


-1.850 


-.957 


-.064 


.829 




K7E' - 1 












.027 


.065 


.157 


.383 


.94 


2.3 




K'/E' 












1.027 


1.065 


L157 


1.383 


1.94 


3.3 




E' 












3895 


3756 


3457 


2892 


2062 


1212 




F^'^t^^ LMENT (E) 












10,395 


10,256 


9957 


9392 


8562 


7712 





ERIC 



ISTORICAL DATA 
8 9 10 



PLANNING HORIi.o.N 
11 12 13 14 



15 



16 



17 



18 



19 



20 



)72-73 


1973-74 


1974-7 E 






















3 


4 


5 
















































0 


1 


2 






















0 


1 


4 
















































8795 


7962 


7321 
















































2295 


1462 


821 










































































1.743 


2.736 


4.872 






















.743 


1.736 


3.872 






















-0.30 


.55 


1..35 
















































0 


.55 


2.70 










































































i 


























72-73 


1973-74 


1974-75 


1975-76 


1976-77 


1977-78 


1978-79 


1979-80 












3 


4 


5 


6 


7 


8 


9 


10 












4.529 


-4.529 


-4.529 


-4.529 


^.529 


-4.529 


-4.529 


-4.529 












2.679 


3.572 


4.465 


5.358 


6.251 


7.144 


8.037 


8.93 












1.850 


-.957 


-.064 


.829 


1.722 


2.615 


3.508 


4.401 












.157 


.383 


.94 


2.3 


5.6 


13.5 


33.4 


82.1 












1.157 


1.383 


1.94 


3.3 


6.6 


14.5 


34.4 


83.1 












3457 


2892 


2062 


1212 


606 


276 


116 


48 












99 r - 


0"392 


8562 


7712 


7106 


6776 


6616 


6548 




1§A 


.. . _. 







ERIC 



FORMH: RATIO TECHNIQUE 

1 1 



10 



11 



SCHOOL YEAR 












1970-71 


1971-72 


1972-73 


1973-74 


1974-75 






T 












1 


2 


3 


4 


5 






ENROLLMENT (L) 












9277 


8823 


8373 


7795 


7320 






AREA POP. (A) 












153,927 


153,930 


152,262 


150,900 


149,100 






L/A = R (ratio) 












.0602 


.0573 


.0550 


.0517 


.0491 






R 


.0547 
























T 


3 
























T-f = t 












-2 


-1 


0 


1 


2 






t2 












4 


1 


0 


1 


4 








10 
























R» t 












-.1204 


-.0573 


0 


.0517 


.0982 






Sr. t 


-.0278 
























ER.t/ Et^ = B 


-.0028 
























B • T 


-.0084 
























SCHOOL YEAR 












1970-71 


1971-72 


1972-73 


1973-74 


1974-75 


1975-76 


19 


T 












1 


2 


3 


4 


5 


6 




R- (B«T) 












.0631 


.0631 


.0631 


.0631 


.0631 


.0631 




B • T 












-.0028 


-.0056 


-.0084 


-.0112 


-.0140 


-.0168 


- 


A 

R 












.0603 


.0575 


.0547 


.0519 


.0491 


.0463 




AREA POP. (A) 






















138,000 


1^ 


ENROLLMENT (L) 












9281 


8851 


8329 


7832 


7321 


6389 






























































































































































i 



ERIC 



HISTORICAL DATA 



PL 



164 



1972-73 


1973-74 


1974-7b 






















3 


4 


5 






















8373 


7795 


7320 






















) 152,262 


150,900 


149,100 






















.0550 


.0517 


.0491 










































































0 


1 


2 






















0 


1 


4 


— — 












































0 


.0517 


.0982 




















































1975-76 










































1972-73 


1973-74 


1974-75 


1976-77 


1977-78 


1978-79 


1979-80 












3 


4 


5 


6 


7 


8 


9 


10 












.0631 


.0631 


.0631 


.0631 


.0631 


.0631 


.0631 


.0631 












-.0084 


-.0112 


-.0140 


-.0168 


-.0196 


-.0224 


-.0252 


-.0280 












.0547 


.0519 


.0491 


.0463 


.0435 


.0407 


.0379 


.0351 
















138,000 


146,100 


144,000 


141,300 


138,600 












8329 


7832 


7321 


6389 


6355 


5861 


5355 


4865 









































































































































































HISTOnaGAL DATA 



PLANNING HORIZON 



ERIC 
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FORM I: DWELLING UNIT MULTIPLIER TECHNIQUE - SINGLE FAMILY UNITS 

HISTORIC YIELD ESTIMATES 
1 2 3 4 5 6 7 8 9 10 



1 YEAR 












1970-71 


1971-72 


1972-7C 


1973-74 


1974-75 


2 'i' 












1 


2 


3 


4 


5 


3 ENROLLMENT (E) 












12,475 


13,241 


13,697 


13,818 


14,153 


4 DWELLINGS (D) 












5467 


6034 


6419 


6734 


6902 


5 SAMPLE SIZE (n) 












191 


191 


195 


192 


200 


6 enrollment (e') 












170 


169 


172 


170 


178 


7 e' / n = X 












.890 


.885 


.882 


.885 


.890 


8 X • E = s 












11,103 


11,718 


12,081 


12,229 


12,596 


9 ^'D = YIELD r^-^ 












2.031 


1.942 


1.882 


1.816 


1.825 
















































































































































































i 
















































































1 




















1 
t 




















T ■ 

( 




















! 
1 


i 




I 
















































































1C6 











FORM J: DWELLING UNIT MULTIPLIER TECHNIQUE- 
FORECAST OF YIELDS 



VP AR 












1970-71 


1971-72 


1972-73 


1973-74 


1974-75 






rri 
1 












1 


2 


3 


4 


5 






X 


3 
























T-T = t 












-2 


-1 


0 


1 


2 


















4 


1 


0 


1 


4 








10 
























A 

YIELD (Y) 












2.031 


1.942 


1.882 


1.816 


1.825 






Y 


1.899 
























A 

I. I 












-4.062 


-1.942 


0 


1.816 


3.650 
































ZY» St- = B 


-.054 
























D • 1 


1 R9 

-.1 
























VP AR 












1970-71 


1971-72 


1972-73 


1P73-74 


1974-75 


1975-76 


19 


T 
1 












1 


2 


3 


4 


5 


6 




V /R • T^ 












2.061 


2.061 


2.061 


2.061 


2.061 


2.061 




D • 1 
















-.162 


-.216 


-.270 


-.324 




A 

1 liliLiU { L } 












9 nn7 




1 899 


1.845 


1.791 


1.737 




























































































































































































































































1 













ERIC 



1r\ rt 



HISTORICAL DATA 



PL 



i 



1972-73 


1973-74 


1974-75 












1 










3 


4 


5 
















































0 


1 


2 






















0 


1 


4 
















































1.882 


1.816 


1.825 
















































0 


1.816 


3.650 




































































































L972-73 


1973-74 


1974-75 


1975-76 


1976-77 


1977-78 


1978-79 


1979-80 












3 


4 


5 


6 


7 


8 


9 


10 












2.061 


2.061 


2.061 


2.061 


2.061 


2.061 


2.061 


2.061 












-.162 


-.216 


-.270 


-.324 


-.378 


-.432 


-.486 


-.540 












1.899 


1.845 


1.791 


1.737 


1.683 


1.629 


1.575 


1.521 






































































































































































































































































1 











[ISTORICAL DATA 



PLANNING HORIZON 



ERIC 
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FORM K: DWELLING UNIT MULTIPLIER TECHNIQUE- 
FORECAST OF DWELLINGS AND ENROLLMENT 

1 2 3 4 5 



DWELLING UNIT TYPE: SINGLE-FAMILY UNITS 
6 7 8 9 10 



11 



I YEAR 












1970-71 


1971-72 


1972-7C 


J 1973-74 


1974-75 






I T 












1 


2 


3 


4 


5 






J T 


3 
























[ T - f = t 












-2 


-1 


0 


1 


2 


















4 


1 


0 


1 


4 








10 






















DWELLINGS (D) 












5467 


6034 


6419 


6734 


6902 






MAXIMUM D (K) 


7200 
























K/D 












1.317 


1.193 


1.122 


1.069 


1.043 






K/D - 1 












.317 


.193 


.122 


.069 


.043 




In (K/D-1) = X 












-1.15 


-1.65 


-2.10 


-2.67 


-3.15 






X 


-2.144 
























X« t 












2.30 


1.65 


0 


-2.67 


-6.30 






2x . t 


-5.02 
























2X.t/2 t2 = B 


-.502 






















B-T 


-1.506 
























YEAR 












1970-71 


1971-72 


1972 73 


1973-74 


1974-75 


1975-76 


li 


T 












1 


2 


3 


4 


5 


6 




X - (B-T) 












-.638 


-.638 


-.638 


-.638 


-.638 


-.638 




B • T 












-.502 


-1.004 


-1.506 


-2.008 


-2.510 


-3.012 




A 

X 












-1.140 


-1.642 


-2.144 


-2.646 


-3.148 


-3.650 




K/D-1 












.320 


.194 


.121 


.072 


.043 


.026 




K/D 












1.320 


1.194 


1.121 


1.072 


1.043 


1.026 




DWELLINGS (D) 














6030 


6423 


6716 


6903 


7018 




YIELD (Y) 






















1.737 




ENROLLMENT (E) 






















12,190 































ERIC 



lo9 



HISTORICAL DATA 



PL 



rriYP:-:, singlefamily units 





1972-7J 


J 1973-74 


1974-75 














1 










3 


- 4 








( 




















1 


r 
i 




1 

.i 




1 














0 


1 


i 

2 




-t 

i 


















0 


1 


4 




















































6419 


6734 


6902 


















































i 


1.122 


1.069 


1.043 
























.122 


.069 


.043 






















> 


-2.10 


-2.67 


-3.15 


















































> 


0 


-2.67 


-6.30 










































































































2 


1972-73 


1973-74 


1974-75 


1975-76 


1976-77 


1977-78 


1978-79 


1979-80 














3 


4 


5 


6 


7 


8 


9 


10 




i 










-.638 


-.638 


-.638 


-.638 


-.638 


-.638 


-.638 


-.638 




{ 










-1.506 


-2.008 


-2.510 


-3.012 


-3.514 


-4.016 


-4.518 


-5.02 












-2.144 


-2.646 


-3.148 


-3.650 


-4.152 


-4.654 


-5.156 


-5.658 














.121 


.072 


.043 


.026 


.016 


.010 


.006 


.004 














1.121 


1.072 


1.043 


1.026 


1.016 


1.010 


1.006 


1.004 














6423 


6716 


6903 


7018 


7087 


7129 


7157 


7171 




















1.737 


1.683 


1.629 


1.575 


1.521 




















12,190 


11,927 


11,613 


11,272 


10,907 









































ppc^r^nio^L DATA 

ERiC 



PLANNING HORIZON 
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FORM L: ENROLUIENT FORECAST BY GRADE 



5 

L 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

5 

7 


YEAR 


1975-76 


1976-77 


1977-78 


1978-79 


1979-8C 


) 










! ENROLLMENT 1 


7182 


6766 


6489 


6175 


5853 












ENROLLMENT 2 


6886 


6468 


6139 


5804 


5491 












ADJUSTMENT 


1.043 


1.046 


1.057 


1.064 


1.066 












GRADE LEVEL : 






















12 


652 


592 


579 


532 


508 












11 


632 


614 


565 


544 


528 












10 


653 


596 


576 


562 


561 












9 


615 


590 


578 


579 


483 












8 


589 


573 


576 


482 


435 












7 


579 


577 


484 


439 


424 












6 


592 


493 


449 


435 


4.16 












5 


501 


453 


441 


453 


391 












4 


470 


454 


468 


406 


405 












3 


466 


477 


415 


416 


401 












2 


492 


425 


427 


414 


427 












1 


443 


442 


430 


446 


416 












K 


496 


479 


499 


467 


429 




































































































































































































































— ±i- 


t 

















FORM M; SUB-GEOGRAPHIC REGION FORECASTS 



YEAR 


1975-76 


1976-77 


1977-78 


1978-79 


1979-80 












REGION 






















2 1 


3705 


3680 


3418 


3160 


3007 












2 


2682 


2788 


2536 


2584 


2557 












3 


957 


401 


784 


596 


482 


































> ENROLLMENT 2 


7344 


6869 


6738 


6340 


6046 












ENROLLMENT 1 


7182 


6766 


6489 


6175 


5853 












ADJUSTMENT 


.978 


.985 


.963 


.974 


.968 












REGION 






















1 






















I 














































































































































































































































































































































































T2. — 









ERIC 



FORM N: SMALL AREA FORECASTS 

1 2 3 4 5 6 



YEAR 


current year 


1975-76 


1976-77 


1977-78 








a 


b 


c 


a 


b 


c 


a 


b 


c 


a 


b 


c 




AREA 




























1 


154 


220 


1.43 


284 


406 


390 


315 


450 


436 


418 


598 


568 




2 


689 


137 


2.01 


691 


1389 


1333 


703 


1413 


1371 


703 


1413 


1342 


■ 


3 


477 


649 


1.36 


491 


668 


641 


571 


777 


754 


593 


806 


766 


1 


A 


359 


528 


1.47 


509 


748 


718 


582 


856 


830 


598 


879 


835 


r 


5 


443 


806 


1.82 


577 


1050 


1008 


668 


1216 


1180 


769 


1400 


1330 


r 


6 


154 


223 


1.45 


154 


223 


214 


154 


223 


216 


154 


223 


212 




i 


657 


644 


.98 


791 


775 


744 


882 


864 


838 


932 


913 


867 


c 


8 


140 


216 


1.54 


151 


233 


224 


164 


253 


245 


172 


265 


252 


] 


9 


846 


1489 


1.76 


846 


1489 


1429 


848 


1492 


1447 


851 


1498 


1423 

































10 11 12 13 



YEAR 














a 


b 


C 


a 


b 


c 


a 


b 


c 


a 


b 


c 


a 


AREA 


































\ 
























































































































































































































O - 




























ERIC 
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6 7 8 9 



77 


1977-78 




1978-79 


1979-80 






c 


a 


b 


c 


a 


b 


c 


a 


b 


c 


a 


b 


c 






























436 


418 


598 


568 


425 


608 


596 


440 


629 


604 










1371 


703 


1413 


1342 


713 


1433 


1404 


715 


1437 


1380 










754 


593 


806 


766 


604 


821 


805 


612 


832 


799 










830 


598 


879 


835 


t\JKj 




1019 

JL\J 


71 n 


1044 


1009 










1180 


769 


1400 


1330 


778 


1416 


1388 


778 


1416 


1359 










216 


154 


223 


212 


155 


225 


221 


155 


225 


216 










838 


932 


91.'^ 


867 


962 


943 


924 


1036 


1015 


974 










245 


172 


265 


252 


181 


279 


273 


189 


291 


279 










1447 


851 


1498 


1423 


856 


1507 


1477 


887 


1561 


1499 





































13 



14 



15 



16 



FORM 0: SMALL AREA FORtlCASTS- 
ADJUSTMENT COMPUTATION 

1 23456789 10 



1 YEAR 


1975-76 


1976-7'i 


' 1977-78 


1978-79 


1979-8C 


) 










2 ENROLLMENT 


8936 


9262 


10697 


9877 


10400 












3 TOTAL OF AREAJ 


5 9308 


9549 


11260 


10079 


10833 












4 ADJUSTMENT 


.96 


.97 


.95 


.98 


.96 


























































































































































































































































































































































































































































































































1 


175 










9 























ERIC 



FORM P: SMALL AREA FORECASTS Area Enrollment Totals 

Region: f 







1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




YEAR 


1975-7( 


5 1976-7/ 


' 1977-7J 


5 1978-7J 


) 1979-8( 


) 












I AREA 






















i 


1 


435 


478 


682 


685 


640 












I 


2 


1486 


1503 


1610 


1614 


1463 












c 


► 3 


715 


827 


919 


826 


847 












6 


4 


801 


910 


1002 


1164 


1062 














5 


1124 


1294 


1596 


1596 


1440 












8 


6 


239 


236 


254 


254 


229 












9 


7 


830 


919 


1040 


1063 


1032 












10 


8 


250 


270 


302 


314 


296 












11 


9 


1593 


1647 


1708 


1699 


1703 












12 
























13 
























14 










... 
















15 










— 















16 
























17 
























18 
























19 
























VS 
























51 
























52 
























!3 
























;4 
























5 
























6 
























7 














17() 










FRK 


r 























Chapter 3 FACILITY COMPONFNT 



Form A Future F;icility Needs 

B Cour.v Per S Hi dent and Periods Per Course 



o 177 
ERIC 



FORM A: FUTURE FACILITY NEEDS School (i) Subject are 



YEAR: 


1975-76 


1976-77 


1977-78 


1978-79 


1979-80 


1980-81 




1. (Ni) Enrollment 


880 


845 


866 


793 


783 


767 




2. (Aij) Courses per 
student 


1.66 


1.70 


1.74 


1.78 


1.82 


1.86 




3. Line 1 x Line 2 : 
Course enrollment 


1461 


1436 


1507 


1412 


1425 


1427 




4. (Wij) Periods per 
course 


4.76 


4.77 


4.77 


4.78 


4.79 


4.80 




5. Line 3 x Line 4 : 
Student-periods 


6954 


6850 


7188 


6749 


6826 


6850 




6. (Pij) Periods per 
dav 


6 


6 


6 


6 


6 


6 




7. Line 5 / Line 6 : 
Student-days 


1159 


1142 


1198 


1125 


1138 


1142 




8. (Dij) Days per 
week 


5 


5 


5 


5 


5 


5 




9. Line 7 / Line 8 : 
Enrollment per period 


232 


228 


240 


225 


228 


228 




10. (Uij) Utilization 
rate 


.90 


.90 


.90 


.90 


.90 


.90 




U. Line 9 / Line 10 : 
Effective Enrollment 


258 


253 


267 


250 


253 


253 




12. (Tij) Students per 
teaching station 


25 


25 


25 


25 


25 


25 




13. Line 11 / Line 12 : 

Required Teachinfj Stations 


10.3 


10.1 


10.7 


10.0 


10.1 


10.1 


14. Existing teaching stations 


12 


12 


12 


12 


12 


12 




15. Line 13 - Line 14 : 
Teaching Station Need 


-1.7 


-1.9 


-1.3 


-2 


-1.9 


-1.9 




16. (Fij) Square feet 
per student 


30 


30 


30 


30 


30 


30 




17. Line 11 x Line 16 : 
Required Square Feet 


7740 


7590 


8010 


7500 


7590 


7590 




18. Existing square feet 


9000 


9000 


9000 


9000 


9000 


9000 




19. Line 17 - Line 18 : 
Square Footage Need 


-IZGO 


-1410 


- 990 


-1500 


-1410 


-1410 
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Subject area G) Academic 



78-79 


1979-80 


19S0-81 


1981.82 


1982-83 


1983-84 


1984-85 


1985-86 




793 


783 


767 


652 


602 


573 


497 


479 




1.78 


1.82 


1.86 


1.90 


1.94 


1.98 


2.02 


2.06 




1412 


1425 


1427 


1239 


1168 


1135 


1004 


987 




4.78 


4.79 


4.80 


4.80 


4.81 


4.82 


4.82 


4.83 




B749 


6826 


6S50 


5947 


5618 


5471 


4839 


4767 




6 


6 


6 


6 


6 


6 


6 


6 




1125 


1138 


1142 


991 


936 


912 


806 


795 




5 


5 


5 


5 


5 


5 


5 


5 




225 


22S 


228 


198 


187 


182 


161 


159 


i 


.90 


.90 


.90 


.90 


.90 


.90 


.90 


.90 




250 


253 


253 


220 


208 


202 


179 


177 




25 


25 


25 


25 


25 


25 


25 


25 


1 


10.0 


10.1 


10.1 


8.8 


8.3 


8.1 


7.2 


7.1 




12 


12 


12 


12 


12 


12 


12 


12 




-2 


-1.9 


-1.9 


-3.2 


-3.7 


-3.9 


-4.8 


-4.9 




30 


30 


30 


30 


30 


30 


30 


JO 




500 


7590 


7590 


6600 


6240 


6060 


5370 


5310 




1000 


9000 


9000 


9000 


9000 


9000 


9000 


9000 




,500 


-1410 


-1410 


-2400 


-2760 


-2940 


-3630 


-3690 
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FOilN.T 15, COURSES PER STUDENT AND 
PERIODS PER COURSE 



Schc (1 (i) 



Subject A 



COURSES PER STUDENT (Aij), 
PERIODS PER COURSE OVij) 
by SUBJECT AREA 


Year 1971-72 

O Jrf CO J« 

a L 5 .2 = -o > 

o w o £ £ 53 £ 
a b c 


Year 1972-73 

C 

1 1 1 ^ ■§ ^ 

u a o (2 £ i2 
a be 




Math I 


180 


5 


900 


191 


5 


955 




-.tr 11 


185 


5 


925 


180 


5 


900 


19 




87 


3 


261 


84 


3 


252 


Q" 
<> 


h*ncJlich V 


115 


5 


575 


121 


5 


605 


j 

IJi 


■ Lnglisn o 


109 


5 


545 


111 


5 


555 


1 

12 


Literature 


92 


3 


276 


87 


3 


261 


8 


Geography 


201 


5 


1005 


206 


O 


1030 


21 


rrench 1 


105 


5 


525 


109 


5 


545 


11 


rrench 11 


103 


5 


515 


103 


5 


515 


H 


opdnisn 1 


156 


5 


780 


162 


5 


810 


1 7 

X f 



















































































1. Column a. Total 



2. Number of StudcMits 
Enrolled 



3. Line 1 / Line 2 : (Ajj) 
Courses per Student 



4. Column c. Total 




ERLC 



5. Line 4/ Line 1 : (Wy) 
Periods per Course 
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Subject Area (j) Academic 




0 . Svximmy o^ i^^sn^ CtfMitf 
E I^^Jdii^455^ ,: . 

G SdMrkBm(itf:*peti^ 

J If esl Ftoperf/ Tec Kermrie 

K Sales aad Cri^^}ar Loeal Ttctpf, 

N SUfte iftid B«sad on EntoUtncnt 

0 State Aid Bnsed on Assessed Valuation 

P Federal Hemme 



FORM A: SUMMARY OF EXPENSES 



(♦ Indicates figures in thousands of dollars) 



LINE 


VARIABLE 
NAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 






100 


YEAR 


'65 


'66 


'67 


j '68 


'69 


'70 


'71 


'72 


'7S 






101 


Buiidinc 
Expencfitures 
^Form E. Line 6) 


















* 


18 


102 


Land Expenditures 






















32 


103 


Totc»i Capita) 
Expenditures * 
(Lme 101+Line 102) 










» 

< 












50 


104 


Salaries and 
Benefits * 
(Form G, Line 3) 














1 








2 


105 


supplies and 
Services * 
(Form H. Line 3> 






















■ 


106 


Other Operating 
Expenses 






















: 


107 


Total Operating 

Expenses * 

(Lmes 104, 105, 106) 






















2 




























108 


Total Expenses* 
(Line 105+Line 107) 






















21 


















































































































































































































1 


























r 

1 






















































































































































































-FRir 


183 

























Q 

o 


q 


! 

if 

1 n 


1 

11 


12 


13 


14 


15 


16 


17 


18 


19 


20 




'73 


'74 


'75 


'76 


'77 


*78 


'79 






'82 


'83 


*84 








188,114 


807,923 
























320,000 


170,000 


585,000 


250,000 


250,000 


















508.1 


977.9 


585.0 


250.0 


250.0 


















20 393 


«i,840 


23 865 


24,816 


26,357 


27,859 


29,456 


30 884 


32,273 


33.875 








6,237 


6,901 


7,713 


8,538 


9,425 


10,363 


11,396 


12,514 


13,722 


15,037 




































28 801 


31 578 


33 3^4 


oo 782 




40 852 




4^ QQ^ 


4ft Q1 9 


































.. .,138.1 


29,778.9 


32,163 


33,604 


39,032 


38,222 


40,852 


43,398 


45,995 


48,912 
























































































































































- _ 1 . . ^_ . 






















1 

i 
















































































































_ I 








































I 




















































■ ■ 
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ERIC 



FORM B: SUMMARY OF RE\^NUES 



(♦Indicates figures in thousands of dollars) 



LINE 


VARIABLE 
NAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




200 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


'74 




201 


Assessed Valuation * 
(Form J, Line 3) 


2,136 


3,157 


3,784 


5,772 


6,468 


7,191 


11,641 


12,394 


15,578 


17,143 




202 


Tax Rate 
, {Form J, Line 22) 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


9 


203 


Property Taxes * 
(yne 201xLine 202) 


108.8 


160.7 


192.7 


293.9 


329.4 


366.1 


592.8 


631.1 


793.3 


873.0 


204 


Other Taxes * 
(Form K, Line 17) 


4 


6 


9 


10 


14 


16 


19 


28 


30 


38 




205 


Total Tax 

Revenue * 

fLine 20S+Line 204^ 


112.8 


166.7 


201.7 


303.9 


343.4 


382.1 


611.8 


659.1 


823.3 


911.0 




206 


Non-Tax Revenue * 
(Forms L, M, etc.) 


195.5 


290.0 


343.5 


508.1 


600.5 


660.7 


958.4 


1,023.9 


1,193.8 


1,335.1 




209 


Intermediate 
Source Revenue * 


161.5 


235.9 


287.8 


412.1 


562.2 


629.2 


753.5 


874.5 


1,097.6 


1,120.7 




210 


Local Revenue * 
(Lines 205+206-2( 9) 


469.8 


692.6 


833.0 


1,224.1 


1,506.1 


1,672.0 


2,323.7 


2,557.5 


3,114.7 


3,366.8 


« 


215 


Unrestricted 
Gran ts-in -Aid * 


1,000.4 


1,749.7 


2,579.2 


3,568.6 


4,411.3 


4,925.2 


5,310.1 


5,661.7 


6,040.1 


6,259.4 


J 
i 


216 


Restricted 
Gran ts-in -Aid * 


95.2 


146.0 


127.8 


667.9 


842.0 


858.0 


1,052.1 


1,207.1 


971.0 


854.2 


217 


Revenue in Lieu 

of T.^:es 


N/A 






















218 


Revenue for/on 
Behalf of District 


N/A 






















220 


1 otai otate Revenue ^ 
(Lines 

215+216+217+218) 


1,095.6 


1,895.7 


2,707.0 


4,236.5 


5,253.3 


5,783.2 


6,362.2 


6,958.8 


7,011.1 1 


7,113.6 




225 


Total 

Federal Revenue * 


74.3 


133.8 


2C2.0 


250.5 


217.6 


359.7 


587.7 


675.7 


' r 

623.2 1 4^99.8 


i 


23G 


TotaJ Income * 
(Lines 210+220+225) 


1,639.; 


2,722.1 


3,742.0 


5,711.1 


6,977.0 


7,814.9 


9,273.6 


10,192.0 


10,749. hi, 180.2 


li 




























































































































































i 

i 








































































































18o 

























1 





8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


1 


72 


73 


74 


75 


76 


77 


78 


79 


'80 


'81 


'82 


'83 


'84 


641 


12,394 


15,578 


17,14.3 


18,439 


20,974 


23,641 


26,444 


29,387 


32,475 


35,730 


39,158 


42,764 


46,553 


36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 


$5.36 




631.1 


793.3 


873.0 


938.6 


1,067.8 


1,203.6 


1,346.2 


1,496.3 


1,654.0 


1,819.3 


1,909.5 


2,177.4 


2,370.3 




28 


30 


38 


40 


40 


43 


45 


47 


47 


47 


49 


49 


51 




659.1 


823.3 


911.0 


978.6 


1,107.8 


1,246.6 


1,391.2 


1,545.3 


1,701.0 


1,866.3 


1,958.5 


2,226.4 


2,421.3 




1,023.9 


1^193.8 


1,335.1 


1,356.6 


1,499.7 


1,645.2 


1,797.0 


1,955.3 


2,119.1 


2,291.0 


2,386.8 


2,659.8 


2,857.3 




874.5 


1,097.6 


1,120.7 


1.233.4 


1,346.1 


1,458.8 


1,571.5 


1,684.2 


1,796.9 


1,909.6 


2,022.3 


2,135.0 


2,247.7 


1.7 


2,557.5 


3,114.7 


3,366.8 


3,568.6 


3,953.6 


4,351.6 


4,758.7 


5,184.8 


5,617.0 


6,066.9 


6,367.6 


7,021.2 


7,526.3 




5,661.7 


6,040.1 


6,259.4 


6,479.9 


6,690.4 1 6,840.7 


6,981.1 


7,101.3 


7,181.3 


7,271.7 


7,341.9 


7,402.0 


7,452.1 


U 


1,297.1 


971,0 


854.2 


866.7 


906.1 


1 

925.2 


943.4 


959.0 


969a 


980.5 


989.3 


996.9 


1,003.3 




























































6,958.8 


7,011.1 


7,113.6 


7,346.6 


7,596.5 


^^765.9 


7,924.5 


8,060.3 


8,150.4 


8,252.2 


8,331.2 


8,398.9 


8,455.4 


\ 


575.7 


623.2 


699.8 


748.0 


796.0 


850.0 


885.0 


935.0 


077.0 


1,021.0 


1,060.0 


1,096.0 


1,124.0 


10,192.0 


10,749.0 


11,180.2 


11,663.2 


12,34fi.l 


12,967.5 


1^,568.2 


14,180.1 


14,744.4 


15,340.1 


15,758.8 


16,516.1 


17,105.7 






























\ \ 




















































































1 

j 






I 








. 










— 

{ 








1 
































































\ 
1 
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FORM C: SUMMARY OF BONDING CAPACITY 



(♦Indicates figures in thousands of dollars) 



LINE 


VARIABLE 
NAME 


1 


2 


3 


4 


3 


6 


7 


8 


9 


10 




300 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


74 


301 


Assessed Valuation * 
(FormB, Line 201) 
























302 


Other Variables * 






Ik 


















303 


iotai 

Capacity Base * 
(Line 301+Line 302) 


























Bonding Capacity 
Percentage 






















305 


Gross 

Bonding Capacity * 
(yme .Sn4xf:ine JinS^ 
























306 


Current 

Outstanding 

Indebtedness* 






















1 


307 


Retirement Schedule— 
Existing Debt * 
























308 


i\et bonding 

Capacity * 

(Lme 305-Line 306) 






















2 


309 


Proposed Bonded 
Indebtedness * 






















1 


310 


Retirement Scheduler- 
Proposed Debt 
























311 


Net Bonding 

Capacity * 

(Line 3l)8-Line 309) 






















1 
































































































































































































































1 
















































































































































iSV 


























8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 




72 


'73 


74 


75 


76 


77 


78 


79 


'80 


'81 


'82 


'83 


'84 










18,439 


20,974 


23,641 


26,444 


29,387 


32,475 


35,730 


39,158 


4?,764 


46,553 










8,666 


9,858 


11,111 


12,429 


13,812 


15,263 


16,793 


18,404 


20,099 


21,880 










27,105 


30,832 


34,752 


38,873 


43,199 


47,738 


52,523 


57,562 


62,863 


68,433 










10% 


10% 


10% 


10% 


10% 


10% 


10% 


10% 


10% 


10% 










2,711 


3,083 


3,475 


3,887 


4,320 


4,774 


5,252 


5,756 


6,286 


6,843 










177.6 


170.5 


163.2 


155.5 


147,4 


139.1 


130.4 


121.4 


111.9 


102.0 










67 


7.1 


7.3 


7.7 


8.'! 


8.3 


8.7 


9.0 


9.5 


9.9 










2,53a..L 


2 2,912.5 


3,311.8 


3,731.5 


4,172.6 


4,€34.9 


5,121.6 


5,634.6 


6,1711 


6,741.0 










1,000.0 


900.0 


800.0 


2,700.0 


2,3G0.0 




1,590.0 


1 .fiOO.G 


1,150.0 


700.0 












100.0 


100.0 


100.0 


400.0 


! — 

400.0 


400.0 


400.0 


450.0 


450.0 










1,533.4 


2,012.5 


2,511.8 


1,031.5 


1,872.6 


2,734.9 


3,621.6 


4,034.6 


5,024.1 


6,041.0 














































































































































































































































































































































\ 
t 
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FORM D: SUMMARY OF FISCAL PROJECTIONS 
(^Indicates figures in thousands of dollars) 



LINE 


VARIABLE 
NAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




400 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


73 


'74 




405 


Total Revenue * 
(Form B, Line 230) 






















11 


410 


Total Operating 
Expenditures * 
(Form A, Line 107) 






















2€ 


415 


Total Revenue 
from Bonded , 
Indebtedness * 








j 














1 


421 


Payments on 
Principal-Existing * 
(Form C, Line 307) 
























422 


Interest Payments- 
Existing 
























423 


Payments on 
Principal— Proposed * 
(Form C. Line 310) 
























424 


Interest Payments- 
Proposed 
















i 








425 


Total 

Bond Payments 
(Sum Lines 421-424) 






















1 


430 


Total (^nital 
Expend i I ures * 
(Form A. Line 103) 






















50 


440 


Total Income * 
(Line 405+Line 415) 






















12 


450 


Total Expenses * 
(Lines no, 425,430) 






















27 




























460 


Cash Flow * 
(Line 4'10-Line 450) 






















-14, 




























470 


Balance * 

(Line 470^,^-4 60j^) 




















30,148.7 


15; 


















































































4 
















































J 
J 




























































































































— 3 
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7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


71 


72 




74 


75 


76 


77 


"TO 

78 


79 


80 


81 


82 


8o 


fO A 

84 










11,662.2 


12,348.1 


12,967.5 


13.570.2 


14,179.1 


14,747.-1 


15,345.1 


15,763.8 


16,523.1 


17,112.7 










26,630.0 


\ 28,801.0 


ol,t) / o.U 














•IQ Q 1 9 n 










1,000.0 j - 






o nnn n 
J,UUU.U 






cinn n 
oUU.U 










] „ 




6.7 


j 

7.1 


7.3 


7.7 


8.1 


8.3 


8.7 


9.0 


9.5 


9.9 










3.5 


3.4 


3.1 


2.8 


2.6 


2.4 


2.3 


2.1 


2.0 


1.8 










0 


100.0 


100.0 


lUO.O 


400.0 


400.0 


A nn n 

4UU.U 


400.0 


450.0 


450.0 




. 






0 


140.0 


loU.U 




dUU.U 


uuU.U 


OUU.U 


A tin n 


A cn n 


400.0 










10.2 


250.5 


9 < n A 
Z-i DA 


ZoU.D 


1,U1U./ 


ybu. / 


nil n 


obl.l 


911.5 


861.7 










508.1 


977.9 


585.0 


250.0 


250.0 




















12,662.2 


12,348.1 


12,967.5 


13,570.2 


16,179.1 


14,747.4 


15,345.1 


16,263.8 


16,523.1 


17,112.7 










27,143.3 


30,029.4 


32,403.4 


33,834.5 


37,042.7 


39,182.7 


41,763.0 


44,259.1 


46,906.5 


49,773.7 






































-14,486.1 


-17,681.3 


-19,435.9 


-20,264 .3 


-20,863.6 


-24,435.3 


-26,417.9 


-27,995.3 


-30,383.4 


-32,661.0 




































30,148.7 


15,662.6 


- 2,018.7 


-21,454.6 


-41,718.9 


-02,582.5 


-87,017.8 


-113,435.7 


-141,431.0 


-171,814.4 


-204,475.4 




\ 






















































- 
















[ 


















> 
\ 

1 












1 
















\ 












































1 




























'J 


























































































^1 
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FORM E: BUILDING COST 



LINE 



VARIABLE 
NAME 



YEAR 



'65 



BCI 



281 



'66 



288 



'67 



293 



'68 



304 



'69 



325 



70 



344 



71 



375 



'72 



402 



73 



436 



2a 



2b 



% A BCI 



2.5 



1.7 



3.8 



6.9 



5.8 



9.0 



7.2 



8.5 



3a 



3b 



Current Building 
Cost (CBC) 

Deflated BIdg. Cost 
(Line 4-^ Line 2, 
Col. 10 ) 



6a 



cb 



Future B!dg. Cost 
(Line 2xLine 5) 



I9T 



"ERIC" 





8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 




72 


'73 


'74 


'75 


76 


'77 


'78 


'79 


'80 


'81 


'82 


'83 


'84 






436 


467 


502 


539 


579 


621 


667 


717 


770 


825 


888 


954 








504 


545 


588 


635 


686 


741 


800 


864 


934 


1008 








500 


530 


557 


579 


60? 


627 


652 


678 


705 


733 






8.5 


7.1 


7.4 


7.4 


7.4 


7.4 


7.4 


7.4 


7.4 


7.4 


7.4 


7.4 










8 


8 


S 


8 


8 


8 


8 


8 


8 


8 








— 


i '. 


6 


5 


4 


4 


4 


4 


4 


4 


4 








— ™- ~ 


1 175,000 


700,000 
















i 












1,498.9 


























j 188,114 


807,923 






















■ 




1 188,863 


816,911 
























1 — 


187,365 


794,427 


















































































































































































































































































































— 


























































































1 
I 
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FORMF: TOTAL EMPLOYEES 



LINE 


VARIABLE 
NAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


2 


Total 

Employees 




798 


970 


1205 


1360 


1463 


1664 


1879 


2010 


3 


Teachers 

(Facility Component) 




438 


538 


668 


778 


854 


899 


9t7 


1020 


4 


Emp./Teacher Ratio 
(Line 2 -f- Line 3) 




1.82 


1.80 


1.80 


1.74 


1.71 


1.85 


1.94 


1.97 






































































































































































































































































































































































































































































































1 — 























ERIC 



10 


11 


12 


13 


1 

14 


15 


16 


17 


18 


19 


20 


*74 


'75 


'76 


*77 


'78 


'79 




'81 


'82 


'83 


'84 


2128 


2194 


2259 


2304 


2346 


2382 


2407 


2433 


2456 


2473 


2489 


1120 


1155 


1189 


1213 


1235 


1254 


1267 


1281 


1293 


1302 


1310 


1.90 


1.90 


1.90 


1.90 


1.90 


1.90 


1.90 


1.90 


1.90 


1.90 


1.90 
















































































































































































































































































































































































































































































































19^ 













FORM F.1: TOTAL EMPLOYEES/ ALTERNATIVE 





LINE 


VARIABLE 
NAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


2 


t 








1 


2 


3 


4 


5 


6 


3 


t 

(average Line 2) 


4 


















4 


(t-T) 

<Line 2-Line 3) 








-3 


-2 


-1 


0 


1 


2 


5 


(Line 4)2 








9 


4 


1 


0 


1 


4 


6 


S(t.t}2 
(Sum Line 5) 


26 


















7 


Employees 
-S- Teachers 








1.8 


1.74 


1.71 


1.85 


1.94 


1.97 


8 


Average E/T = OC 
(Average Line 7) 


1.84 


















9 


(U) • (E/T) 
(Line 4xLine 7) 








-5.4 


-3.5 


-1.7 


.0 


+1.9 


+3.9 


10 


S(t.t) • (E/T) 
(Sum Line 9) 


.9 


















11 


B 

(Line 10 y Line 6) 


.0346 


















12 


t X B 
(Line 3xLine 11) 


.1385 


















13 


YEAR 
(Line 1) 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


14 


YEAR t 
(Line 2) 








1 


2 


3 


4 


5 


6 


15 


CX-t B 
(Line WLine 12) 








1.7 


1.7 


1.7 


1.7 


1.7 


1.7 


16 


A 

H • I 

(Line llxLine 14) 








.035 


.07 


.105 


.14 


.175 


.21 


17 


CX-T* B + B • t 

(Line 15+Line 16) 








1.74 


1.77 


1.81 


1.84 


1.88 


1.91 


1 


























































































































































































































195 























11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


m 


'75 


'76 


'77 


^78 


'79 


'80 


'81 


'82 


'83 


'84 


























































































J-r.. 






















L90 












































+5.7 
























































































>74 


'75 


'76 


'77 


'78 


'79 


'80 


'81 


'82 


"83 


'84 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


1.7 


1.7 


1.7 


1.7 


1.7 


1.7 


1.7 


1.7 


1.7 


1.7 


1.7 


245 


.28 


.315 


.35 


.385 


.42 


.455 


.49 


.525 


.56 


.60 


1,95 


1.98 


2.02 


2.05 


2.09 


2.12 


2.16 


2.19 


2.23 


2.26 


2.30 




















































































































































































































196 











FORM G: SALARIES AND BENEFITS 



(* indicates figures in thousands^ 



LINE 


VARIABLE 
xNAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


YEAR 


'65 


'66 


'6 7 


'68 


'69 


'70 


'71 


72 


73 


2 


Total (t) 
Employees 




798 


970 


1,205 


1,360 


1,463 


1,664 


1,879 


2,010 


3 


Total Salaries 
and Benefits * 


3.372.1 


4,154.5 


5,198.2 


7,990.1 


11,476.4 


13,173.5 


15,512.3 


16,941.0 


18,654.8 


4 


Ave. SaL & Ben.=(Y) 
(Line 3-i-Line 2) 




5^05 


6,100 


6,630 


8,438 


9,004 


9,322 


9,015 


9,281 


5 


Per Capita 
Income Proj.= (X) 


3,320 


3,450 


3,575 


3,675 


3,765 


3,776 


3,828 


3,980 


4,125 


6 


InY 

Natural Log Line 4 




8.55642 


8.71605 


8.79936 


9.04074 


9.10498 


9.13992 


9.10610 


9.13652 


7 


2 InY - n 
(Avg. Line 6) 


8.9738 


















8 


AvgAine 5 


3824 


















9 


(X-X) 
(Line 5-Line 8) 




-374 


-249 


-149 


-59 


-48 


4 


".56 


301 


10 


(X-X)2 
(Lbe 9)2 




139,876 


62,001 


22,201 


3,481 


2,304 


16 


24,336 


90,601 


11 


Sum(X.X)2 * 
(Sum Lme lO) 


526.3 


















12 


pc-X) (InY) 
(Line 9xLine 6) 




-3^00.1 


-2,170.3 


-1,311.1 


-533.4 


-437.0 


36.5 


1,420.5 


2,749.8 


13 


Sum (X-X) (InY) 
(Sum Lme 12) 


189.3 


















14 


B 

(Line 13-T-Line 11) 


.0003 


















15 


B» X 

(Line 14xLine 8) 


1.1472 


















16 


0<= inY-BX 
(Line 7-Line 15) 


1.8266 


















17 


InY = OC BX 

[Line 16 + 

(Line 14 x Line 15)] 




















18 


Antilog InY 
(Antilog Line 17) 


































































































































1 






































































19V 



















10 



'74 



11 



'75 



12 



'76 



13 



'77 



14 



78 



15 



'79 



16 



'80 



17 



'81 



18 



'82 



19 



'83 



20 



'84 



2,128 
0,347.9 



2494 



2,259 



2,304 



2,346 



2,382 



2,407 



2,433 



2,456 



2,473 



2,489 



20,393 



21,840 



23,865 



24,816 



26,357 



27,859 



29,456 



30,884 



32,273 



33,875 



9,562 



4,250 



4,380 



4,500 



4,700 



4,800 



4,950 



5,100 



5,250 



5,375 



5,500 



5,640 



^.16535 



181,476 



3,904.4 



9.1406 



9.1766 



9.2366 



9.2666 



9.3116 



9.3566 



9.4016 



9.4395 



9.4766 



9.5186 



9295 



9668 



10358 



10578 



11065 



11574 



12107 



12575 



13050 



13610 



ERIC- 



FORM H: SUPPLIES AND SERVICES 



(♦Indicates figures in thousands of dollars) 



LINE 


VARIABLE 
NAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 




1 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 




2 


Enrollment 


8,482 


10,351 


12,420 


14,888 


16,990 


18,272 


19,232 


20,109 


21,053 


2 


3 


Cost - Supplies 
and Services * 


1,018.4 


1,465.8 


1,645 


2,333 


2,754 


3,189 


4,022 


4,386 


5,087 




4 


Cost/Student 
(Line 3 -5- Line 2) 


120.1 


141.6 


132.4 


156.7 


162.0 


174.5 


209.1 


218.1 


241.6 




5 


(t)-(t.l) 

^Cost/Student 




21.5 


-9.2 


24.3 


5.3 


12.5 


24.6 


9.0 


23.5 




6 


% Cost/Student 
(Line S-J-Line 4) 




.152 


.069 


.155 


.038 


.072 


.118 


.041 


.097 




7 


Average % Cost/Stu. 
( 2 Lme 6 -f- n) 






















8 


Projected % Change 
(Line 7 + 1) 






















9 


Future Year LD. 
(Year = t) 






















10 


Exponent 
(Line 8)^ 






















11 


Projected Cost/Stu. 
(Line lOxLine 4: 
Col. 10) 
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j 

-J 



FORM 1.1: LINEAR GROWTH OR DECLINE 



LINE 


VARIABLE 
, NAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 




1 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 




2 


t 




2 


3 


4 


5 


6 


7 


8 


9 




3 


T 

(Avg. Line 2} 


5.5 




















4 


(Line 2-Line 3) 


-4.5 


-3.5 


-2.5 


-1.5 


-5 


.5 


1.5 


2.5 


3.5 




5 


(Line 42) 


20.25 


12.25 


6.25 


2.25 


.25 


.25 


2.25 


6.25 


12.25 




6 


(Sum Line 5) 


82.5 




















7 


Structures 
(ST) 


600 


800 


900 


1,200 


1,300 


1,400 


2,000 


2,100 


2,600 




8 


Avg. ST=OC 
(Avg. Line 7) 


1,570 




















9 


(t.l)x(ST) 
(Line 4 x Line 7) 


-2,700 


-2,800 


"2,250 


-1,800 


-650 


700 


3,000 


5,250 


9,100 




10 


2:[(t.T)x(ST)] 
(Sum Line 9) 


20,450 




















11 


A 

B 

(Line 10 4- Line 6) 


248 




















12 


— A 

txB 
(Line 3xLine 11) 


1,364 




















13 


YEAR 
(Line 1) 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 




14 


t 

(Line 2) 


1 


2 


3 


4 


5 


6 


7 


8 


9 




15 


CX-(txB) 
(Line S-Line 12) 


206 




















16 


A 

t X B 
(Line 14xLine 11) 


248 


496 


744 


992 


1,240 


1,488 


1,736 


1,984 


2,232 




17 


A 

ST 

(Line IS+Line 16) 


454 


702 


950 


1,198 


1,44C 


1,694 


1,942 


2,190 


2,438 




























































































































































































































?ir ^ 




201 





















0 



11 



'75 



12 



'76 



13 



'77 



14 



'78 



15 



'79 



16 



'80 



17 



'81 



18 



'82 



19 



'83 



20 



'84 



4.5 



50.25 



!,800 



!,600 



r4 



'75 



'76 



'77 



'78 



'79 



'80 



'81 



'82 



'83 



'84 



11 



12 



13 



14 



16 



17 



18 



19 



20 



L48C 



2,728 



2,976 



3,224 



3,472 



3,720 



3,968 



4,216 



4,464 



4,712 



4,960 



L686 



3,182 



3,430 



3,678 



3.926 



4,174 



4,422 



4,670 



4,918 



5,166 



ERLC 



FORM 1.2: NONLINEAR GROWTH 



1 LINE 


VARIABLE 
NAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 


j 1 


YEAR 












'70 


'71 


'72 


'73 


1 ^ 


t 












1 


2 


3 


4 1 


1 3 


T 

(Avg. Line 2) 


3 


















4 


(Line 2-Line 3) 












-2 


-1 


0 


1 1 


1 5 


(Line 4)2 












4 


1 


0 


1 1 


6 


2x2 
(Sum Line 5) 


10 


















7 


Structures (ST) 












1,500 


1,850 


1,975 


2,100 


8 


Upper Limit 
(K) 


2,400 


















9 


K/ST 
(Line 8 -r- Line 7) 












1.6 


1.3 


1.22 


1.14 


10 


K/ST-1 
(yne9-l) 












.6 


.3 


.22 


.14 


11 


In (K/ST-1) = Y 
(In Line 10) 












-.051 


-1.2 


-1.51 


-1.97 


12 


Y = OC 
(Avg. Line 11) 


-1.43 


















13 


Yx 

(Line llxLine 4) 












+.102 


+1.20 


0 


-1.97 


14 


SYx 
(Sum Line 13) 


-3.078 


















15 


2Yx 4-2x2 » Si 
(Line 14 -r- Line 6) 


-.3078 


















16 


A — 

B x t 
(Line ISxLine 3) 


-.9234 


















17 


YEAR 












'70 


71 


'72 


'73 


18 


t 1 












1 


2 


3 


4 


19 


oc-bF I 

(Line 12-Line 16) | 












-.507 


-.507 


-.507 


-.507 j 


20 


Bt 1 
(Line ISxLine 15) | 












-.3078 


-.6156 


-.9234 


•1.2312 j- 


21 


Line 20+ Line 19 












-.8148 


-1.1226 


-1.4304 . 


-1.782 - 


I 22 


Antilog Line 21 1 
(K/ST^l) 1 












.4427 


.3254 


.2392 


.1683 


23 


Line 22-1-1 

K/ST 1 












1.4427 


1.3254 


1.2392 


1.1683 


1 


ST 

(Line 8 Line 23) 












1663.5 


1810.7 


1936.7 


2054.3 


















































203i 



















) 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


4 






















I 












































► 






















[ 












































)0 












































) 






















) 




























































































































































*75 




m 


*78 




*80 


*81 


*82 


*83 


'84 




6 


7 


8 


9 


10 


11 


12 


13 


14 


15 




-.507 


-.507 


-.507 


-.507 


-.507 


-.507 


-.507 


-.507 


-.507 


-.507 




-i.8468 


-2.1546 


-2.4624 


-2.7702 


-3.078 


-3.3858 


-3.6936 


-4.0014 


-4.S092 


-4.617 




-2.3538 


-2.6616 


-2.9694 


-3.2772 


-3.585 


-ci.8928 


-4.2006 


-4.5084 


^.8162 


-5.1240 


3 


.0950 


.0698 


.0513 


.0377 


.0277 


.0204 


.01498 


.01102 


.(D0809 


.00595 


3 


1.0950 


1.0698 


1.0513 


1.0377 


1.0277 


1.0204 


1.01498 


1.01102 


1.00809 


1.00595 


2 


2191.7 


2243.4 


2282.9 


2312.8 


2335.3 


2352.0 


2364.6 


2373.8 


2380.8 


2385.8 
























































20^: 













FORM 1.3: NONLINEAR DECLINE 



LINE 


VARIABLE 
NAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 

M. 


YF AR 








'68 


'69 


'70 


'71 


'72 


'73 


2 


t 








1 


2 


3 


4 


5 


6 


3 


T 

(Avg. Line 2) 


4 


















4 


t-T - X 

(Line 2-Line 3) 








-3 


-2 


-1 


0 


1 


2 


5 


(Line 4)2 








9 


4 


1 


0 


1 


4 


6 


2x2 
(Sum Line 5) 


28 


















7 


Structures (ST) 








6,000 


5,500 


5,200 


5,100 


4,900 


4,700 


8 


Lower Limit 
(M) 


3,000 


















9 


ST-M - E' 
(Line 7-Line 5) 








3,000 


2,500 


2,200 


2,100 


1,900 


1,700 


10 


Maximum ST 
(K) 


6,500 


















11 


K-M « 
(Line 10-Line 8) 


3,500 


















12 


k' / e' 

(Line 11 Line 9) 








1.1667 


1.4 


1.591 


1.6667 


1.8421 


2.0588 


13 


K'/E-l 
(Une 12-1) 








.1667 


.4 


.591 


.6GC7 


.8421 


7. .0588 


14 


log (KVe'-1) - Y 
(log Line 13) 








-1.7921 


-.9163 


-.5261 


--4055 


-.1719 


,0572 


15 


Y 

(Avg. Line 14) 


-.4953 


















16 


Yx 

(Line 14 x Line 4) 


8.8841 






5.376 


1.8326 


.5261 


0 


.1719 


.1144 


17 


2 Yx 
^Sum Ijne ^) 


O.oo41 




















Z Yx -r- Z x^ - B 


.6116 


















19 


Bt 

f Line 18 X Line 31 


1.2692 


















20 


YEAR 








'68 


'69 


'70 


'71 


'72 


'73 


21 


t 

(Line 2^ 








1 


2 


3 


4 


5 


6 


22 


y*.bT- Oc 

(Line 15 - Line 191 








-1.765 


-1 .765 


-1 7fiS 


-1 .765 


-1 765 

^x . • uu 


-1 TfiS 


23 


Bt 

(Line 21 x Line 18) 








.3173 


.6346 


.9519 


1^692 


1.5865 


1.9038 


24 


h 

Y 

(Line 23^Line 22) 








-1.4477 


-1.304 


-.8131 


-.4958 


-.1785 


.1388 


25 


/intilog of ? 
(Antilog line 24) 








.2351 


.3230 


.4435 


.6091 


.8365 


1.1489 


26 


A 

Mtilog of Y + 1 
(Line 25 + 1) 








1.2351 


•1.3230 


1.4435 


1.6091 


1.8365 


2.1489 


1 27 


-t- Antilog of Y+1 
(Line 11^ Line 26) 








2833.7 


2645.5 


2425 


2175 


1906 


1629 


28 


(K'/AnlUog Y*1)*M 
(Iiiie27-i^Line 8) 


205 






5834 


5646 


5425 


5175 


4906 


4629 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



174 



'75 



•76 



'77 



'78 



'79 



'80 



'81 



'82 



'83 



'84 



9 



4,500 



1,500 



2.3333 



1,3333 
.2877 



^631 



•75 



-1.765 



2.5384 



.7734 



2.1671 



3.1671 



1105 



4105 



'76 



-1.765 



2.8557 



1.0907 



2.9764 



3.9764 



880.19 



3880 



'77 



10 



-1.765 



3.173 



1.408 



4.0878 



5.0878 



687.9 



3688 



'78 



11 



-1.765 



3.4903 



1.7253 



5.6142 



6.6142 



529.2 



3529 



'79 



12 



-1.765 



3.8076 



2.0426 



7.7106 



'80 



13 



-1.765 



4.1249 



2.3599 



10.5899 



'81 



14 



^1.765 



4.4422 



2.6772 



14.5443 



'82 



15 



-1.765 



4.7595 



2.9945 



19.9754 



'83 



16 



'84 



17 



-1.765 



5.0768 



3.3118 



27.4345 



-1.765 



5.3941 



3.6291 



8.7106 



401.8 



3402 



11.5899 



302 



3302 



15.5443 



225 



3225 



20.9754 



167 



3167 



28.4345 



123 



3123 



37.6789 
38.6789 
90.488 
3091 



206 



FORM J: REAL PROPERTY TAX REVENUE 



(♦Indicates figures in thousands of dollars) 



LINE 


VARIABLE 
NAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


2 


Structures (ST) 


600 


800 


900 


1,200 


1,300 


1.400 


2,000 


2,100 


2,600 


3 


Assessed 

Valuation* (AV) 


2,136 


3,157 


3,784 


5,772 


6,468 


7,191 


11,641 


12,394 


15,578 


4 


^~^«»«M<VA 1*lt 

unaiiK" * Dwructurcb 

((Line 2{ty 

^ Line2(t-l)I 




200 


100 


300 


100 


/no 


600 


100 


500 


5 


AV Per 

Demolished Unit 


2,200 


2,300 


2,300 


2,500 


2,600 


2,800 


2,800 


2,800 


2,900 


6 


Demolisfcicd Units 


- 


-40 


^20 


-35 


-20 


-15 


-25 


-^0 


-25 


7 


AV Loss ♦ 

(Line SxLine 4 (6)1 




-92 


-^6 


-87.5 


-52 


-33.6 


-70 


1 

1 -1J12 


-72.5 


8 


New Units 




240 


120 


335 


120 


115 


625 


140 


550 


9 


AV-AU New Units* 




1.113 


694 


2,075-5 


748 


756.6 


4,520 


865 


3,329 


10 


AV Per New Unit 
lLine94-yne4(8)l 




4,640 


5,780 


6,200 


6^230 


6,580 


7,230 


6,180 


6,340 


11 


Change AV-Ncw Units 
[(Line 10) t-(t-l)l 






1,140 


420 


30 


350 


650 


-1,050 


160 


12 


Rate of CLjnge (r) 

«^'"*^i(S»ao(t.ui 






.25 


.07 


.004 


.06 


.10 


-.14 


.03 


13 


Projection r + 1 




















14 


Future Years (t) 




















15 


(r+1)^ 




















16 


Project AV 
Per New Unit 




















17 


AV Gain 
[(Line 16xLine4(8)] 




















18 


Projected Net AV* 
(Line 17 Line 7) 




















19 


AV for Sample of 
Existing Units 


510 


521 


541 


554 


567 


583 


600 


605 


637 


20 


Historic Growth Rate 
[(Line 19(t)-!-19(t-l)l 




1.02 


1.04 


1.02 


1.02 


1.03 


1.03 


1.01 


1.05 


21 


Minus One 
(Line 17-one) 




02 


.04 


.02 


.02 


.03 


.03 


.01 


.05 


22 


Tax Rate Per 
Hundred AV 


4.81 


4.81 


5.05 


5.05 


5.36 


5.36 


5.36 


5.36 


5.36 


23 


Taxes Levied ♦ 
(Line 22xLine 3) 


102.7 


151.8 


191.1 


291.5 


346.7 


385.4 


624.0 


664.3 


835.0 


24 


CoUection Rate 


.90 


.91 


.91 


.92 


.92 


.92 


.92 


.95 


.95 


25 


Taxes Collected ♦ 
(Line 24xLine 23) 


92.4 


138.1 


173.9 


268^ 


319.0 


354.6 


574.1 


631.1 


793.3 


























207 





















I/-' 

■.-V 



10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


! 

20 


74 


'75 


76 


'77 


78 


79 


'80 


'81 


yon 

82 


oo 


o4 


1800 


2,897 


3,136 


3,375 


3,614 


3,853 


4,092 


4,331 


4,570 


4,809 


5,048 


17,143 


18,561 


21,195 


24,006 


27,023 


30,286 


33J84 


37,563 


41,631 


46.114 


51,031 


200 


97 


239 


239 


239 


239 


239 


239 


239 


239 


239 


2,900 


3,000 


3,000 


3,000 


3,300 


3,300 


3,300 


3,300 


3,300 


3,300 


3,300 


-55 


-50 


^50 


*-50 


-50 


-50 


--50 


-50 


-50 


-50 


-50 


-159.5 


-150 


-150 


-150 


-165 


-165 


-165 


-165 


-165 


-165 


-165 


255 


147 


289 


289 


289 


289 


289 


289 


289 


289 


289 


1,724.5 






















6,760 






















420 






















.07 
























1.06 


1.06 


1.06 


1.06 


1.06 


i.;v 


1.06 


1.06 


1.06 


1.06 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




1.06 


1.14 


1.19 


1.26 


1.34 


1.41 


1.50 


1.59 


1.74 


1.89 




7,165 


7,706 


8,044 


8,518 


9,058 


9,532 


10,140 


10,748 


11,762 


12,797 




1,053.3 


2,227.0 


2,324.7 


2,461.7 


2,617.7 


2,754.7 


2,930.5 


3,106.2 


3,399.2 


3,698.3 




903.3 


2,077.0 


2,174.7 


2,296.7 


2,452.7 


2,589.7 


2,765.5 


2,941.2 


3,234.2 


3.533.3 


643 






















1.01 






















.01 


.03 


.03 


.03 


.03 


.03 


.03 


.03 


.03 


.03 


.03 


5.36 


5.36 


5.36 


5.36 


5.36 


5.36 


5.36 


5.36 


5.36 


5.36 


5.36 


918.9 


994.9 


1,136.1 


1,286.7 


1,448.4 


1,623.3 


1,810.8 


2,013.4 


2,231.4 


2,471.7 


2,735.3 


.95 


.95 


.95 


.95 


.95 


.95 


.95 


.95 


.95 


.95 


.95 


873.0 


945.2 


1 ,U/ll.O 






1 S49 1 


1 720 3 


1,912.7 


2,119.8 


2,348.1 


2,598.5 
































5 


!08 













FORM K: SALES AND OTHER LOCAL TAXES 



(* Indicates figures in thousands) 



1 LINE 


VARIABLE 
NAME 


1 


2 


3 


4 


5 


6 


1 ^ 


8 


9 


1 1 


YEAR 


•65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


2 


Commercial 
Units (CU) 


10 


10 


10 


11 


11 


12 ' 


12 


14 


20 


3 


c"u 

(Avg. Line 2) 


13.5 


















4 


CU - CU 
(Line 2-Line 3) 


-3.5 


-3.5 


-3.5 


-2.5 


-2.5 


-1.5 


-1.5 


.5 


6.5 


5 


(CU-CU)2 
(Line 4p 


12.25 


12.25 


12.25 


6.25 


6.25 


2.25 


2.25 


.25 


42.25 


6 


S(cu-cTj)2 

(Sum Line 5) 


228.5 


















7 


Sales Taxes * 
(ST) 


4 


6 


9 


10 


14 


16 


19 


28 


30 


8 


Avg.ST-CX * 
(Avg. Line 7) 


17.4 


















9 


(CU-C"U)(ST) * 
(Line 4xLine 7) 


^14 


-21 


-31.5 


-25 


-35 


-24 


-28.5 


14 


195 


10 


Z [(CU^U) (ST)] * 
(Sum Line 9) 


467 


















11 


A 

B 

(Line 10-^ Line 6) 


2,044 


















12 


^ A 

CU B 
(Line 3xLine 11) 


27,594 


















13 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


•71 


'72 


'73 


14 


CU 
(Line 2) 


10 


10 


10 


11 


11 


12 


12 


14 


20 


15 


Oc^U B 
(Line 8-Line 12) 


-10,194 


















16 


CUxB 
(Line 14xLine 11) 


20,440 


20,440 


20,440 


22,484 


22,484 


24,528 


24,528 


28,616 


40,880 


17 


(OCCU B)+(CUxB) 
(Line IS+Line 16) 


10,246 


10,246 


10,246 


12,290 


12,290 


14,334 


14,334 


18,422| 


30,686 










































































































































































































209 





















FORM L: ACTIVITIES FEES 



(* Indicates figures in thousands) 



LINE 


V ART A mT F 

V ASxIAduEj 

NAME 


1 


2 


3 i 4 


5 


6 


7 


8 


9 


1 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


2 


Enrollment (E) 


8,482 


10,351 


12,420 


14,888 


16,990 


18,272 


19.232 


20,109 


21,053 


3 


(Avg. Line 2) 


16,340 


















4 


E • E 
(Line 2-Line 3) 


-7,858 


-5,989 


-3,920 


-1,452 


650 


1,932 


2,892 


3,769 


4,713 


5 


/IT r\2 :k 

(Line 4)2 


62,400 


36,000 


15,200 


2,108 


423 


3,732 


8,363 


14,400 


22,100 


6 


(Sum Line 5) 


234,800,C 


DO 
















7 


Activities Fees (AF) 


82,701 


123,303 


141,768 


204,189 


257,137 


278,610 


346,568 


364,765 


370,463 


8 


(Avg. Line 7) 


259,360 


















9 


{ej • L; (Ar ; ^ 
(Line 4xLLne7) 


-645,100 


-739,800 


-553,000 


-306,300 


180,000 


529,300 


1,005,100 


1,386,200 


1,741,400 5 


10 


^/ir r\ / A ir\ 
(Sum Line 9) 


4,845,50( 


1,000 
















11 


A 

(Line lO-i-Line 6) 


20.6 


















12 


^ A 

E B 
(Line 3xLine 11) 


336,604 


















13 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


14 


(Line^2) 


8,482 


10,351 


12,420 


14,888 


16,990 


18,272 


19,232 


20,109 


21,053 


15 


-A 

(Line 8-Line 12) 


-77,244 


















16 


A 

E X B 
(Line 14xLine 11) 


173,033 


213,231 


255,852 


306,693 


349,994 


376,403 


396,179 


414,245 


433,692 


17 


-TA" -X 
(OC-EB)+(ExB) 
(Line Ib^Line 16) 


95,789 


135,987 


178,608 


229,449 


272,750 


299,159 


318,935 


337,001 


356,448 






















! 






















































































































































































211 



















10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


74 


75 


76 


77 


78 


79 


'80 


'81 


'82 


'83 


'84 


21,600 


22,150 


.22,675 


23,050 


23,400 


23,700 


23,900 


24,125 


24,300 


24,450 


24,575 
























5,260 






















28,100 












































424,100 












































^47,700 




































! 


















































f74 


75 


76 


77 


78 


79 


'80 


'81 


'82 


'83 


'84 


121,600 


22,150 


22,675 


23,050 


23,400 


23,700 


23,900 


24,125 


24,300 


24,450 


24,575 
























M4,960 


456,290 


467,105 


474,830 


482,040 


488,220 


492,340 


496,975 


500,580 


503,670 


506,245 


167,716 


379,046 


389,861 


397,586 


404,796 


410,976 


415,096 


419,731 


423,336 


426,426 


429,001 






































































































































V' ' 






















i, ■ . 






















V: ■'. ■' 






















... , 










12 













ERIC 



FORM M: EARNINGS ON INVESTMENTS 
(*Indicates ngures in thousands of dollars) 



LINE 


VARIABLE 
NAME 


) 


2 


3 


4 


5 


6 


7 


8 


9 


1 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


2 


Total Taxes * 


112.8 


166.7 


201.' 


r 303.9 


343.4 


382.1 


611.8 


; 659J 


823.3 


3 


hterest Earnings 


3,497 


5,501 


6,65C 


\ 6,990 


9,272 


10,317 


10,401 


8,568 


32,109 


4 


Earnings Taxes 
(Line 3-^ Line 2) 


.031 


.033 


.033 


.023 


.027 


•027 


•017 


•013 


.039 


5 


Average Earnings 
(Line 4 n) 


.027 


















6 


Projection of 
Earnings 
















































































































































































































































































































































































































































































213 
















-J 



^ 10 


11 


12 


13 


14 


15 


16 


17 


T 

1 

18 


19 


20 




'75 


'76 


'77 


'78 


'79 


'80 


'81 


'82 


'83 


'84 


911.0 


977.6 


1,109.8 


1,247.6 


1,392.2 


1,544.3 


1,704.0 


1,871.3 


1,963.5 


2,233.4 


2,428.3 


24,597 






















.027 














































26,395 


29,965 


33,685 


37,589 


41,696 


46,008 


50,525 


53,014 


60,302 


65,564 
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FORM N: STATE AID BASED ON ENROLLMENT 



(* Indicates figures in thousands^ 



LINE 


1 VARIABLE 
1 NAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


2 


Enrollment (E) 


8,482 


10,351 


12,420 


14,888 


16,990 


18,272 


19,232 


20,109 


21,053 


3 


E 

(Avg. Line 2) 


16,340 


















4 


E-E 
(Line 2-Line 3) 


-7,858 


-5,989 


^,920 


•1,452 


650 


1,932 


2,892 


3,769 


4,713 


5 


(E - E)2 * 
(Line 4)2 


62,400 


36,000 


15,200 


2,108 


423 


3,732 


8,363 


14,400 


22,100 


6 


2(E-E)2 
(Sum Line 5) 


234,800,0 


10 
















7 


State Aid * 
(SA) 


861.5 


1,214.8 


2,361.2 


3,034.8 


3,851.7 


4,142.4 


5,604.1 


6,162.2 


6,497.5 


8 


SA «Oc 
(Avg. Line 7) 


4,150,620 


















9 


fE.E)(SA) * 
(Line 4xLine 7) 


-6,805,900 


-7,288,800 


.9,208,700 


-4,552,200 


2,696,200 


7,870,600 


1G1251J900 


23,416^00 


30,53^00 ^ 


10 


2(E-E) (SA) * 
(Sum Line 9) 


94^30p00 


















11 


A 

B 

(Line 10 -f- Line 6) 


400.9 


















12 


- A 

E B * 
(Line SxLine 11) 


6,550.7 


















13 


YEAR 
(Line 1) 


•65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


14 


Enrollment 
(Line 2) 


8,482 


10,351 


12,420 


14,888 


16,990 


18,272 


19.232 


20,109 


21,053 


15 


CX-EB * 
(Line 8-Line 12) 


•2,400.1 


















16 


Ex B * 
(Line 14xLine 11) 


3,400.4 


4,149.7 


4,979.2 


5,968.6 


6,811.3 


7,325.2 


7,710.1 


8,061.7 


8,440.1 


17 


( cx-e6) + (ex&)* 

(Line 15 + Line 16) 


1,000.4 


1,749.7 


2,579.2 


3,568.6 


4,411.3 


4,925.2 


5,310.1 


5,661.7 


6,040.1 









































































































































































































\r ^ 






21. 


> 















10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


•74 


75 


76 


77 


78 


79 


'80 


'81 


'82 


'83 


'84 


21,600 


22,150 


22,675 


23,050 


23,400 


23,700 


23,900 


24,125 


24,300 


24,450 


24,575 
























5,260 






















28,100 






















• 






















[7,776.0 












































1^12300 


































































1 






















^ '74 


75 


76 


77 


78 


79 


'80 


'81 


'82 


'83 


'84 


21,600 


22,150 


22,675 


23,050 


23,400 


23,700 


23,900 


24,125 


24,300 


24,450 


24,575 
























8,659.4 


8,879.9 


9,090.4 


9,240.7 


9,381.1 


9,501.3 


9,581.5 


9,671.7 


9,741.9 


9,802.0 


9,852.1 


6^259 .4 


6,479.9 


6,690.4 


6,840.7 


6,981.1 


7,101.3 


7,181.5 


7,271.7 


7,341.9 


7,402.0 


7,452.1 
























] 


































































1 ■ 






















! ■ 






















X ■ 












































i: 
I 

h ■ 






















L , 
['■'■ 
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FORM O: STATE AID BASED ON ASSESSED VALUATION 



(^Indicates figures in thousands of dollars) 



LINE 


VARIABLE 
NAME 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


la 


Enrollment (E) 


8,482 


10,351 


12,420 


14,888 


16,990 


18,272 


19,232 


20,109 


21,053 


lb 


Assessed Valuation * 
(AV) 


2,136 


3,157 


3,784 


5,772 


6,468 


7,191 


11,641 


12,394 


15,578 


Ic 


State Aid * 
(SA) 


861.5 


1,214.8 


2,361.2 


3,034.8 


3,8517 


4,142.4 


5,604.1 


6,162.2 


6,497.2 


Id 


SA/E 

(Line Ic -4- Line la) 


101.6 


117.4 


190.1 


203.8 


226.7 


226.7 


291.4 


306.4 


308.6 


2 


AV/E 

(Line lb -f- Line la) 


252 


305 


305 


388 


381 


394 


605 


616 


740 


3 


AV/E 
(Avg. Line 2) 


478 


















4 


(AV/E -AV/E) 
(Line 2-Line 3) 


-226 


-173 


-173 


-90 


-97 


-84 


127 


138 


262 


5 




51,076 


29,929 


29,929 


8,100 


9,409 


7,056 


16,129 


19,044 


68,644 


6 


2(AV/E-AV/E)2 
(Sum Line 5) 


339,172 


















7 


SA/E 
(Line Id) 


101.6 


117.4 


190.1 


203.8 


226.7 


226.7 


291.4 


306.4 


308.6 


8 


SA/E = OC 
(Avg. Line 7) 


233 
















■ 


9 


(AV/E-AV/EH^^ 
(Lme 4xLme 7) 


-22,961.6 


-20,310.2 


-32,887.3 


-18,342 


-21,989.9 


-19,042.8 


37,007.8 


42,283.2 


80,853.2 


10 


2;(AV/E-AV/E)(SA/E) 
(Sum Line 9) 


138,370.4 


















11 


A 

B 

(Line 10 -r- Line 6) 


.408 


















12 


AV/E • B 
(Line 3xLine 11) 


145 


















13 


YEAR 


'65 


'66 


'67 


'68 


'69 


'70 


'71 


'72 


'73 


14 


AV/E 
(Line 2) 


252 


305 


305 


388 


381 


394 


605 


616 


740 


15 


OC-AV/EB 
(Line 8-Line 12) 


38 


















16 


AV/E • B 
(Line l4xLine 11) 


102.8 


124.4 


124.4 


158.3 


155.5 


160.8 


246.8 


251.3 


301.9 


17 


(Oc-AV/EB)+(AV/E«B) 
(Line 15 + Line 16)* 


1,194 


1,677 


2,012 


2.844 


3,296 


3,636 


5,481 


5,812 


7,158 
















































































































JC 




217 



















10 


11 


12 


13 


14 


1 

15 


16 


17 


18 


19 


20 


74 


•75 


'76 


'77 


'78 


'79 


'80 


'81 


'82 


•83 


'84 


:^,600 


22,150 


22,675 


23,050 


23,400 


23,700 


23,900 


24,125 


24,300 


24,450 


24,575 


,143 


18,434 


20,974 


23,641 


26,444 


29,387 


32,475 


35,730 


39,158 


42,764 


46,553 


76.0 






















S60.0 






















794 


832 


925 


1,025.6 


1,130 


1,240 


1,359 


1,481 


1,611 


1,749 


1,894 
























316 






















,856 












































360 












































t,760 
























































































J4 


'75 


'76 


'77 


'78 


'79 


'80 


'81 


•82 


'83 


'84 


794 


832 


925 


1,026 


1,130 


1,240 


1,359 


1,481 


1,611 


1,749 


1,894 
























24.0 


339.5 


377.4 


418.6 


461.0 


505.9 


554.5 


604.3 


657.3 


713.6 


772.8 


,819 


8,373 


9,419 


10,534 


11,677 


12,893 


14,173 


15,488 


16,889 


18,386 


19,930 
























































































































21^ 


1 











10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


•74 


75 


76 


'77 


•78 


•79 


•80 


•81 


•82 


'83 


'84 


21,600 


22,150 


22,675 


23,050 


23,400 


23,700 


23,900 


24,125 


24,300 


24,450 


24,575 


25,920 


27,710 


29,478 


31,463 


32,760 


34,626 


36,185 


37,804 


39,245 


40,611 


41,632 


699.8 


748 


796 


850 


885 


935 


977 


1,021 


1,060 


1,096 


1,124 


1,200 


1,251 


1,300 


1,365 


1,400 


1,461 


1,514 


1,567 


1,615 


1,661 


1,694 


32.40 


33.78 


35.10 


36.86 


37.80 


39.44 


40.88 


42.31 


43.61 


44.84 


45.74 


.0270 


.027 


.027 


.027 


.027 


.027 


.027 


.027 


.027 


.027 


.027 
























































































































































































































































































































































































































22C 



































ERIC; 



